METHOD FOR PRODUCI NG A THERMOPLASTI C POLYMER MATERI AL BACKGROUND OF THE

| NVENTI ON 1. FIELD OF THE | NVENTI ON Technical Field The present
invention relates to a nethod for producing a thernoplastic polyner
material. 2. DESCRI PTI ON OF RELATED ART As a nethod for obtaining a

t her nopl astic polymer material by renoving sol vent and unreacted nononer
froma thernoplastic polynmer solution obtained by solution-polynerization,
etc., a nethod in which a polyner solution is concentrated by a fl ash
evaporation nethod and subjected to steam stripping and a nethod in which a

pol ymer s I I ] solvent to
pr epare a%ﬁi"dlgg) '::ﬁF\?ﬁ‘?@&L&E'E@%m’%gy@%}%ﬁﬁpﬁﬁ%@%@%ﬁ%%persed and
this liquidis filtered are known. These nethods require the use of a very
| ar ge anount of steam or poor solvent. Because of this, as a nmethod in

whi ch t he BAGKAROMNB IGFRaMHE INMENTION vent used is reduced or elimnated, a
met hod in which, using a vent type extruder, a thernoplastic polyner

sol ution i's knddEed @? Tﬁ%w\éﬁé‘%#o%lnd vol atil e conponents such as sol vent
are rennv§d05éisrfghgn via a vent has been exam ned (ref. JP-A-63-284203
29802 (JP- ot e'§ Japanese unexam ned patent application publication)).
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enpl oying a vent type extruder, if the rotational speed of a screw of the
extruder trermplastisgoifroei mateige the anount extruded in order to increase
production speed or if the pol ymer tenperature within the extruder is
increased in order to inprove the efficiency with which volatile conponents

o removas o sicti o KhececLpeachoRgior 1 of (o’ mechan ca preper o
fully satisfactqyyy method for Zéinﬁ%&ﬁthéﬁﬂ@%%ﬁ%l%ﬁlgr' ﬁﬁaf’é};fagglf)g(:t of

the present invention to provi a for prod g a ther stic

pol ymer nedresviay $elvémtg adds oatdacesunbnahev Glah i b etheomippretit pylymefoVvi ng
vol atil e conponents such as solvent and nononer from a thernoplastic

pol yner c®UHPMi Plfadsidy dyt sakdicorpatynerfieatiasy etsand dfethodeiit whiple @xtruder,
wherein the nechapical. properties of the thernopl asti olymer material are
mai nt ai nebO¥TER SURSRNIRGOPBTAAEASY @ Pask c¥rPalabap &ir b ane SbisTeEr | s
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The present si nven?ﬁgﬁ[@sa |8r ected to Ia rretcho% ?S%rrodugltllr)lg faS %Eggﬁopl astic
pol ymer naopwiisd to taheargetdrdustospPai potgsbenstepsemdre a liquid in SHfIph yi ng
conponent (A) belowto a vent type extruder conprising a starting nateri al
suppl y opeigctitated [nodiimer ipartidles sig dispersedviad tthis auidt indiltesacedral suppl y

i f th tt t ruder : lyi B) bel ow t
Che vent R oy tel RIS G UTe ek P b Y (NORROURy PO Stset? Beer:
mel ting %rgém@&itngsggmsmmws AN GBENANANEN 6B aldulik %ffsheean;(%gtndt ype

extruder; an egassing a volatile conmponent via the ven

ext rudi ngoddrrsphggntausdideisaretibesdep | eligtih atedo lay methomtrewhidh, GRMY hSigng a
t hernopl asti c pol yner of conponent (A) and at | east one conpound sel ected
from Conﬁajgﬁd&x@ﬂuggp stharmeoptgsdicarelynBy solution is kneaded at high shear and

volatile components such as solvent are removed by suction via a vent has
been examined (ref. JP-A-63-284203 29802 (JP-A denotes a Japanese

unexamined patent application publication)).

SUMMARY OF THE INVENTION
However, in the conventional method employing a vent type extruder,
if the rotational speed of a screw of the extruder is increased to increase the

amount extruded in order to increase production speed or if the polymer



(A) a polyner conposition conprising a thernoplastic polynmer and an organic
sol vent and/or a nononer (B) a solution of at |east one conpound sel ected
from conmpound group S below conpound group S: a compound group consisting
of a conmpound represented by the fornmula CnHn+2(OH)n (wherein n denotes an
integer of not less than 4), the al koxylated material bel ow, a conpound
represented by fornula (2) below, trehal ose, sucrose, |actose, naltose,

mel ezi tose, stachyose, curdlan, glycogen, glucose, and fructose al koxyl ated
mat eri al © tAMEBMHIvENMItIA tapicxtTuder isdasteasad ImpEtskg igraMe B effisienppund
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conmpound PPk ﬁw'e@gar'nBalt F?oﬁ@?h@&tﬁfeth%“ﬁwe’%h@émé@@ 861y!ﬁ%?%§t£fa@%lﬁ‘g”
hydr oxy groups wherein m denotes an integer of not |ess than 3

wher ei n pdégrmttecels aad thenhegiesd of notdfully estisfabtarny. 2. I n accordance with
the present invention, there can be provided a nethod for producing a

t her nopl astic dém@nfﬁuqﬁa@lmunaﬁtan@@ﬁ nglsaaérﬁillJfPCta?fdbﬁtPf@ﬁe'%lna?N'@W ¢@nponent
by renovi | at i C one s.such,as so roma
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pol ymer material are maintai ned even en theé rotational speed of screw
of the exsolder ahd noroheasesnas tHdramopdsyioeolyireemped etk rey wt/bnnahdwer ext ruder
is increased. BRI EF DESCRI PTI ON OF DRAW NGS FIG 1 is a schematic
secti onal MAremasf byngreanamef eaoeat \igpe @yﬂéieéxtwfﬂﬁférn ubed mechahicapr esent
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the rotational speed of a screw of the extruder is increased or the polymer
temperature within the extruder is increased.

The present invention is directed to a method for producing a
thermoplastic polymer material, the method comprising the steps of:

supplying component (A) below to a vent type extruder comprising a
starting material supply opening, a liquid inlet, and a vent via the starting
material supply opening of the vent type extruder;

supplying component (B) below to the vent type extruder via the liquid
inlet of the vent type extruder;

melting and kneading component (A) and component (B) within the
vent type extruder; and

degassing a volatile component via the vent and extruding through a
die a thermoplastic polymer material comprising a thermoplastic polymer of
component (A) and at least one compound selected from compound group S
of component (B)
(A) a polymer composition comprising a thermoplastic polymer and an organic
solvent and/or a monomer
(B) a solution of at least one compound selected from compound group S

below



2: cylinder 3: screw 4: kneading section 5: starting material supply
opening 6: liquid inlet 7A, 7B, 7C, 7D. vents 10: die DETAI LED DESCRI PTI ON

OF THE | NVENTI ON The production nethod of the present invention is
expl ai ned bel ow by reference to FIG 1. The met hod for producing a
t her nopl astic polymer material of the present invention is carried out

using a vent type extruder 1 illustrated in FIG 1. The vent type extruder

1 includes a kneading section 4 in which a screw 3 extends througgh t he
interior GPMROHDS G SH2a camROUNGIrop seNeRtiPg®é R QompRYNIHEPrasatad ti ng

mat eri al [ 5 K i ' ' 0 he
out of do. t &7 Fhe o RRER P OPf AP LB ReRaB A BB ess B
i ntroduci fge aalkdxguHtdd UmdedridIr BSIBU €a cMbdutd Ydp@sanfldubg! Fdnnudd gnts 7A
7B, 7C, and 7D for releasing volatile conponents within the cylinder to the
out si de. OCslpporieaital¢s®), sucpodey nectosenpwdtiose omederitoae nstaghgosdecurdlanast i ¢

pol ymer an[iY an organi c solvent and/or a nononer supplied via the starting
material § 6B9§/“’(§8B?ﬁsr?g afdifeuGie$§ ed and kneaded in the kneading section 4
with conp ut : ou ect forom
conpound 8&?3%”@% 5%R+Ih%e§ eg&\J/ri%a"Jt' &@ﬁ#q %Bﬁ’%fsﬁﬁne ﬂg?rsog(kﬁrpﬁg Oofr ani c

sol vent apempbuhdieefreBORRE Uy fofATROAGMe|dwils ARExYIBRESWItN @Rtalkyl Fomponent
(B) are rel eased ouétTSi de theynf((:)yl i ndg? Vi a tshe v)é%ts TA, 7B,a 7%9Qa% 7D. The

t her nopl abaviog poloyta@ cartmneatoals, itlse emtpuded répresagtedabydicemlla phasemg at t he
end of the cylinder 2. . The vent ty&g extruder illustrated in FIG
1 may be 8 S9MPQUEdLOMRIISNG inudermelecyle qpeaksiehyde ok ketrér groyp afdymbe a

coni cal t r and a single screw extruder and/or a parall el
mul ti -scr)e{\?ﬁg%@tigrsés The starting material supply opening 5 nmay

include a screwcf e, bpeadi ng) conponent (A) supplied into a hopper and
supplying it to the interior of the extruder. The liquid inlet 6 may

i ncl ude awpergin frodesetpplapi intpger odmpoeaatth4mB | i qui d. An exanpl e of
the constitutign© vent type extruder used in the present invention is
a twin screw gxtruderhaying four vents fromthe upstream side of the
extruder HowdldHt he dEHﬁﬂ—IOHa side (A)the order first vent, second vent,

third vent, aWnt, pstarting material supply opening between the
first vent and e s nd vent, a first liquid inlet between the second
vent and the third vent, and a second liquid inlet between the third vent
and the fwhetein pesrihotes an integéiosmesiassds (hah 2.5 a pol yner conposition

containing a thernoplastic polyner and an organic solvent and/or a nononer.
In accordance with the present invention, there can be provided a
method for producing a thermoplastic polymer material having a small amount
of volatile component by removing volatile components such as solvent and
monomer from a thermoplastic polymer containing solvent and/or monomer by
means of a vent type extruder, wherein the mechanical properties of the
thermoplastic polymer material are maintained even when the rotational

speed of a screw of the extruder is increased or the polymer temperature

within the extruder is increased.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a schematic sectional view of one example of a vent type
extruder used in the present invention.

Explanation of Reference Numerals and Symbols



Exanpl es of the thernoplastic polynmer include an ethyl ene polyner, a
propyl ene polyner, a diene polyner, and a styrene pol yner. Exanpl es
of the ethyl ene polymer include an ethyl ene honopol ynmer such as

hi gh-density pol yet hyl ene (HDPE) or | ow density polyethyl ene (LDPE), an

et hyl ene- 1- but ene copol yner, an et hyl ene- 1- hexene copol yner, an

et hyl ene- 1- oct ene copol yner, an et hyl ene-propyl ene- 1-but ene copol yner, an
et hyl ene- 1- but ene- 1- hexene copol yner, an et hyl ene-vi nyl acetate copol yner,
an ethyleﬂeeeﬂh9$racrylate copol ymer, an ethyl ene-net hyl nethacryl ate
copolyner }o i nated pol yet hyl ene, and an et hyl ene-vi nyl al cohol
copolyner NGer  Exanpl es of the propyl ene pol ymer include a propyl ene
honopolyn%r cfawPropyl ene-et hyl ene copol yner, a propyl ene- 1-but ene

copol yrer, a propyl ene- 1- hexene copol yner, a propyl ene- 1-octene copol yner,
a propyl erekpedyihgrectlobut ene copol yner, a propyl ene-et hyl ene- 1- hexene
copol yner, a propyl ene-et hyl ene-1-octene copol yner, and a propyl ene-1-

but ene- 1 I3 gtaneng opdé yatesuppivheneniiy be a random copol yner or a bl ock
copoly Exanpl es of the diene polynmer include a 1, 2-butadi ene
honnpolyn@r“q%H'P@Bprene honopol yner, a but adi ene- st yrene copolyner a

but adi eneagr yLoBkt K. pol ynmer, an

et hyl ene- g%bgérZEe&? %?ﬁglldene 2- nor bor nene copol yner, an

et hyl ene- ppogil ene-di cycl opent adi ene copol yner, and an

et hyl ene- propyl ene- 5-vi nyl - 2- nor bor nene copol yner. Exanpl es of the
styrene polyner include a styrene honnpolyner, a pnet hyl styrene
honopolyne ene _homopol yner, a styreneacrylonitrile

th
cogglyner E§¢§C§Pe9535%V§TﬁﬂNt?FIEHBU@b @ng%opolyner an acrylic .
rubber-acryl oni4/d !n%d%%{&?ﬂ?et%’&’éxgﬁp%ess%gfirg{éﬁggﬁg{%] h@a‘iqéﬁ&%w' nate

pol yet hyl ene- styrene copol

pol ymer si pssb e epslpied4. et hyl pent ene; pol ychl or opr ene; ponV|nyI|dene
chloride; a nmethacrylic resin; a fluorine resin; polyacetal; polyphenylene
ether; a graft Thel mmlfen@redthrémg reeshernyrdéasted miytnherstrwm obhivéal i c
anhydrlde fumaric acid, etc.; polyphenyl ene sulfide; ﬁﬁ ur et hane;

pol yani depreéeBBW€§f'%'F 'ss%rﬁ'egso%disﬂgt ﬁWP@ﬁB’ptee‘?’gWﬁél' Pdriﬁlﬁ}@ut yl ene
t erepht hal at ?he@@nf‘h@ >{tﬁ1d89|1yﬁ§lhﬁés a e‘éﬁﬂ’(gf@%ﬁl}oﬁo4nﬂo\wlﬁgray&?re :

polysulfone pol her one; a S|ﬁ|cone
resin. extendd hﬂrélﬂﬁi’ | intdriod @rotayaﬁrndes: Pr efraisalkyt appetdiyiueee pol ymer,
a propyl ene polyner, a diene polyner, or a styrene polymner. As the
or gani ¢ sivkluggs,a etaarrilrm:matqrp@setmfplycomugcﬁsfqnw@piwng hestartioduvaienial of a

t her nopl a tlc oI be used | es. t hereo clude an aljphatic
hydr ocar bi§Ms S'B?oﬁgﬁee RO | tggb@f'@ﬁ’@r ﬁ%t%ﬂ@u' eXgheP fﬁEpt ane,

or octane; r e-Qr
cyclohexéﬂgéaggﬂpeas one‘%ﬂgxg%ﬁggeoﬁa'ﬁ&ﬁgeéélp@XQAﬁ %ﬂ% R 7B,

hydr ocar bpo, i 70 Fort PeiBaSitlgh08Iadlc0 B riporRheS Q¥ith ethe cylinder th%éT'DHOWEF
is a conpound used as a nononer in the production of a thernoplastic

pol yner. &xaidgl eCanheoreott (Ancd pdénetrhgdrepesitipn opyitanmg a-thbuneplestid- hexene,
1-octene, vinyl acetate, ethyl acrylate met hyl nethacrﬁlate

1, 2- but ackAHBET |a§6p?’ér‘?égar§9y3r°é‘f?é‘t 5;5‘ st ﬂng‘W‘éhé“pB'h%% A E*Ieyﬁ@rﬁ'%ng and

acrylonlt ] i oner in
component M $UPRM PTG {hE IsTRASTI KBerSREm e 3B6¥EHh oML Ght

pr ef er ablw;tmOéonﬁrwreeﬁth@s) %SSB@rnbﬁ Qﬁ/a"c"eIeQQ’é orr@)rcenfpro%er @énbuteeotfroﬁpre t han
20 parts by weight, and yet nore preferably not nore than 12 parts by

wei ght. compoundCgnpugnehtbeldy inpectaxbniaithe aigaddintatve,. aExdatmel egganfic t he
additive include an antioxidant such as a Ehenol based anti oxi dant, a

hydr oqui rﬁ%\eecsﬁsaéw/%rnmeomoaamer i commanenb4Aandrihe Solvemtn compnent
phosphor hased ant|OX|d absor per g abi l,izer neta
foact vatll) 218 Hareb iy tagan &vmedt 7 a8 erRa kA 2. 250 Rbv e hent.

the anti qridadllas® poRAsdr ARSItk OXitARg 8RbEGH @ dfd 90 laseminhi od dant
group consi sting of a ‘phenol -based anti oxi dant; a hydroqui none-based

ant i oxi damd, ofahswdyfinded2ased anti oxi dant, and a phosphorus-based anti oxi dant
is preferably used. Exanples of each additive are described later.



When conponent (A) contains an antioxidant, the anmount of antioxidant is
preferably from0.01 to 5 parts by weight per 100 parts by weight of the
t her nopl astic pol ymer. Component (B) is a solution of at |east one
conpound sel ected from conpound group S. Conpound group S: a conpound group
consi sting of a conmpound represented by the fornmula CnHn+2(OH) n (wherein n
denotes an integer of not |less than 4), the al koxylated material below, a
conmpound represented by fornmula (2) bel ow, trehal ose, sucrose, |actose,
mal t ose, nel ezi Thseenstyshgeisederciiudtrated inglFYGodemaygbeicosiglarsdréw uct ose.
Al koxyl at ed rrat erial; .a conpound in which at |east one h drox¥&%roup of a
conpound FEPHESEAL EdMEY SCERXLUEES HelMGW B 228XV I PR S HiUART AVdaf ky |
aroup. havisiyid stiewl e O Barat] fufiPaRaWEfugRresent ed by formuia (1)
e no e

bei ng a conpound containing 1 n ecul e one a hyde or ket one group
and m 1 hydroxyTigy ast@sing Citdesrd, 6dppiphep&iing s deagt peirie iantsegsy fof not
less than 3. HOOCHH-CGOH | P wherein p denotes an integer of not |ess than
2. kn@ading tdeaposenti(A9 suppliad dotepo bappereprdesenttiydg biytot the ifterionl a
01H,-,,2(O§Qn éﬂer inafter, referred to as conmpound Si) denotes an i nteger
of not | eS5MGEHTUe T is preferably an integer of from5 to 8, and nore

preferably 6. PR = I j in ugar, s havi ng
not | ess than 4Thcealr'%lf)“rjl%@gﬁsﬁﬁgéﬁﬁgggp%gﬁgérsu F&gﬁ;o?s Wg@e&?&%ﬁ i ncl ude
erythritoligagd threitol; exanples of sugar alcohols with n =5 include
adonitol, arabinitol, and xylitol; exanples of sugar alcohols with n =6

i nclude allitolAn eadmnpls of dor boostitutiommithelvent dypelextrader gaéddn ithel ;

exanpl es of sugar alcohqols with n = 7 include volemtol and Perseitol; and
exanpl es BfesShaAPVEMihds sa Wik RCrews extigidgrendydrg tigur vents fromcdlgound Si

may be a P?%t?%gﬁr%%é 8@??%;"‘?'8%}’ t&ﬁa%eggg\?r&%q%%nws?deoﬁn e@’o‘@)%gﬁr&ﬁand an

L-isoner. y active or i'nacti ve. dSi is

pr ef er abl yerit, é@8hd aliRh@hird1a)einRg afid CRIUPGIN vaho s . stdtip gahladxydias @shiyrat er i al
is a conpound in which at | east one hydroxy group of a conpoun

r epr esent epenipg betwer mthelfjirsheémvar{chtrecs etaintderent,ad Sostlighiisr inget ledwasn conpound

(1)) is alkoxylated with an al kyl group having 1 to 12 carbon atons,
conpound t(hf’)S%:é’inﬁg)’e(‘;?" @B Hrt b tarAr fgsePnniauid Indeliup&wsse the deiFd de or

ketone groum AdtnBrdufly JERYXY 9roups.

Component (A) is a polymer composition containing a thermoplastic
polymer and an organic solvent and/or a monomer.

Examples of the thermoplastic polymer include an ethylene polymer, a
propylene polymer, a diene polymer, and a styrene polymer.

Examples of the ethylene polymer include an ethylene homopolymer
such as high-density polyethylene (HDPE) or low-density polyethylene
(LDPE), an ethylene-1-butene copolymer, an ethylene-1-hexene copolymer,
an ethylene-1-octene copolymer, an ethylene-propylene-1-butene copolymer,
an ethylene-1-butene-1-hexene copolymer, an ethylene-vinyl acetate
copolymer, an ethylene-ethyl acrylate copolymer, an ethylene-methyl
methacrylate copolymer, chlorinated polyethylene, and an ethylene-vinyl
alcohol copolymer.

Examples of the propylene polymer include a propylene homopolymer,

a propylene-ethylene copolymer, a propylene-1-butene copolymer, a



CrH2nOm( 1) wherein min conpound (1) is an integer of not |ess than 3,
preferably from3 to 60, and particularly preferably 6 or 12.

Compound (1) contains one al dehyde or ketone group in the nol ecul e.
Compound (1) al so contains m 1 hydroxy groups. Compound (1) is
preferably a nonosacchari de; specific exanples thereof include an al dehyde
gr oup- cont ai ni ng nonosacchari de such as gl ycerose, erythrose, threose,

ri bose, |yxose, xylose, arabinose, aldohexose, allose, tal ose, gul ose,

gl ucose, aldpydse-1/Mmeraose, cgallgaénsea i dogpglener1-octarse a@odolyniest orse
group-cont ai ni ng nonosacchari de such as ketotriose, di hydroxyacetone,

ket ot et r oREOPYEERA-BihYlensel -bRtaNGpe RPBRI¥MERyY | 8] oB®PYIENSHih¥ENeKEh B RIS e,

psicose, fructose, sorbose  or tagatose. n _be an

bot i cal |y CaeH TR anpistnie e ia B fnsnepray e BR Brblory e ne "an
opticall thfé%fét1-ﬁgxme€s'&9m%‘r'.ChTﬁ§y Fdilpb SPPRIdom copolymN®BNG HIb&M
conpound (1) is preferably a hexose such as allose, talose, gulose,

gl ucose, abpolgmer. mannose, gal actose, idose, psicose, fructose, sorbose, or

t agat ose, and glucose is particularly preferable. ) The al koxyl at ed
material is a %@ﬁmﬁmﬁ Herdiedr rRalymMmersiciuifea HyiPgiad it pmMeBAlAI®ied in

conpound (1).is alkoxylated with an _al kyl .group. Th | koxy, mat eri al
is prefer:e B Voaheé'ec qpr?:? ®fat 2 g‘é 'eg%éStﬁV&eofﬁPS&Bn%ﬁi nélg%@%ﬁ‘?ll at ed
material hery Wik Oespﬂ(/mrelﬂe By die@ie 8 -BHASY RS AtRAR B - LABRRIASh 1) 1S
al koxyl ated "and the othéer groups remain hydroxy groups is particularly

pr ef er abl eopdlin@enurdneretbylcaardropylahedicyafopcheadiéhey/ | copalymer,s dndonarl to 12,

preferably 1 or 2, and particularly preferably 1. Preferred exanples of the
al koxyl at etnyleaeeproaylenadd-viy!-2aippeeniese coppysdited by formula (1-2). OH O

Examples of the styrene polymer include a styrene homopolymer, a p-
methylstyrene homopolymer, an a-methylstyrene homopolymer, a styrene-
acrylonitrile copolymer, a styrene-acrylonitrile-butadiene copolymer, an acrylic
rubber-acrylonitrile-styrene copolymer, and an acrylonitrile-chlorinated
polyethylene-styrene copolymer.

Examples of other thermoplastic polymers include poly-4-
methylpentene; polychloroprene; polyvinylidene chloride; a methacrylic resin;
a fluorine resin; polyacetal; polyphenylene ether; a graft polyphenylene ether
resin grafted with styrene, phthalic anhydride, fumaric acid, etc;
polyphenylene sulfide; polyurethane; polyamide; a polyester such as
polyethylene terephthalate or polybutylene terephthalate; an aromatic
polyester; polycarbonate; polyacrylate; polysulfone; polyether ether ketone;
polyether sulfone; and a silicone resin.

The thermoplastic polymer is preferably an ethylene polymer, a
propylene polymer, a diene polymer, or a styrene polymer.

As the organic solvent, various types of compounds used in the
production of a thermoplastic polymer may be used. Examples thereof
include an aliphatic hydrocarbon such as propane, butane, isobutane,

pentane, hexane, heptane, or octane; and an alicyclic hydrocarbon such as



OR OH wherein R denotes an al kyl group having 1 to 12 carbon atons and
preferably from5 to 12 carbon atons. Exanpl es of conpounds
represented by fornmula (1-2) include nethyl

a- D- gl ucopyr anosi de, net hyl p- D- gl ucopyr anosi de, et hyl a- D- gl ucopyr anosi de,
et hyl p-D- gl ucopyranosi de, n-propyl a-D glucopyranosi de, n-propyl

p- D- gl ucopyr anosi de, n-butyl a-D gl ucopyranosi de, n-butyl

gl ucopyr anosi de, n- pentyl a- D- gl ucopyr anosi de, n- pentyl gl ucopyr anosi de,

n- hexyl a-9BcPEBEREr anexsieexanehedy llegstmng hospieserRisnar, bentisrpt yAn

a- D- gl ucopy: .d n- heptyl p: | ucopyr anosi de, . n-pctyl

a- Dgl ucop%r('éﬁ%@fsh%&rbﬁ?@(‘?f’&a}c&%ﬁ5%? c°%9$%ﬁ%ﬂ%5,prﬁf%8ﬁ F

a- D- gl ucopyr anoppélghonBnid® iy la Qsrkb@iC O 88@sihdRomBr #E8¥ production of

a- D- gl ucopyr anosi de, n-decyl f3-D

gl ucopyr amofied@pplastid oy raeD- dxacgpys dnarebtléoudenadoyée, Dproglleaepyir anosi de,
n- dodecyl a-D- gl ucopyranosi de, and n-dodecyl p-Dgl ucopyranosi de. As

a net hod PgteNss odUiBrXeNe helBIckengy| atiey naceletal | efyt aeavpies, msthyéscri bed
in Shin Ji ku New Experinmental, Chem str rjes) 14 Organic
Conpound %ﬁ%%rgﬁggan&%%&%fe&% VEPREF G2 erns VISt i tggsgym’%/e’lg%) p.
2426, a mpidipgsiyredliznl fardibRAGR. chl oride gas is passed through an al kyl
al cohol sol ution of compound ?1) at -10C to roomtenperature, a nmethod in
whi ch a m xed skieutotaircontent @fpogantlc cd)venaanalnkytonsé ciahalmpaiecht Rixdispchl ori c

acid is al koxyl ated by heating and refluxing, etc. can be cited.
Fur t her moW&hnBenrEmeplgpiie dpiesroas dO0npats Pl 18eiBht, Pretesphlyanelsmeee et c.

il abl Tokyo. i cal | pdust Co. td. Wth dt
2 Compounfl oRP G2 04 VRS oMAIFeP"E B S ok TALS BI4RP fartsp Sdter o to-
as COWDOUBﬁidSIé’?%orétzgr%Qfa'E‘i&l Rof bre magﬂ%’bgﬁs g ?ﬁ@er of not less than 2,

preferably from?2 , and partic preferably 5.
Component (A) may contain an additive. Examples of the additive

include an antioxidant such as a phenol-based antioxidant, a hydroquinone-
based antioxidant, a sulfur-based antioxidant, or a phosphorus-based
antioxidant; a UV absorber; a light stabilizer; a metal deactivator; a nucleating
agent; a lubricant; and an antistatic agent. As the antioxidant, at least one
antioxidant selected from the antioxidant group consisting of a phenol-based
antioxidant, a hydroquinone-based antioxidant, a sulfur-based antioxidant,
and a phosphorus-based antioxidant is preferably used. Examples of each
additive are described later.

When component (A) contains an antioxidant, the amount of
antioxidant is preferably from 0.01 to 5 parts by weight per 100 parts by
weight of the thermoplastic polymer.

Component (B) is a solution of at least one compound selected from
compound group S.

Compound group S: a compound group consisting of a compound represented
by the formula CyHn+2(OH), (wherein n denotes an integer of not less than 4),
the alkoxylated material below, a compound represented by formula (2)

below, trehalose, sucrose, lactose, maltose, melezitose, stachyose, curdlan,



Exanpl es of conpound (2) include 1,2,3-trihy
1, 2,3, 4-tetrahydroxycycl opent ane, 1, 2, 3, 4, 5- pent ahydr oxycycl opent ane,
1, 2, 3, 4,5, 6-hexahydr oxycycl ohexane, 1, 2, 3, 4,5, 6, 7- hept ahydr oxycycl ohept ane,
and 1, 2,3,4,5,6, 7, 8-octahydroxycycl ooct ane. Preferred exanpl es
i nclude 1, 2, 3, 4,5, 6- hexahydr oxycycl ohexanes such as nyo-inositol,
epi-inositol, allo-inositol, nuco-inositol, neo-inositol, chiro-inositol,
and scyllo-inositol; nyo-inositol and scyllo-inositol, which are
r epr esent edlyngenhelurosenaneeiraebosy, are particularly preferable OH OHHO

n order, to

HOHOOH t ol |1
Further sdUBYLECE EriTER: e (V?méﬂﬂié?aﬁt OTUPHHEPY T GIBHD

mechani cal, t, [ onent
(B 15 pr oPRRRUrEREches P RERR Pl iy FRORAUL BHF R ) Yoo S 1 o
40% by weitghing an@ yetcdrbbe zitbﬁfsers%hﬂ )Coﬁfpbnha%dp@es'@ﬂ’edb)bw\mmhﬂa (Here,
conponent (B) is 100% by weight. As the solvent of conponent (B), water is
usual |y udedhg a compoundneqritainift odeonotelreleppee @ehydeert kejane doegonent (A
and conponent ( re supplied to a vent type extruder via a starting

mat eri al Bﬁpf%ﬂﬁ'n d-a liquid inlet respectively, component (A) and
conmponent ( B) are I_qreld ed an kneaded in the vent type extruder, volatile
conponents in the fEI "™ knedded material are degassed from a vent, and a

t her mopl asthegeipoh iBRbteFBArEiNt@)eredMotideisngam 3t her mopl asti ¢ pol yner of

hydr oxycycl opr opane,

conponent (A) an ast one conpound sel ected from conmpound group S of
conponent (B) 'S5 extruded through a die. Any vent type extruder nmay
be used as,lopg as it Qg(/uq%]la starfixng material supply opening for

suppl yi ng conponent ( theli,nterior of the extruder, a liquid inlet for
conponent (B?pfqlgzgggLy(ﬁg con%onent (B) to the |nter|or of the extruder,
and a vent for de ng vol atil e conmponents such as an organi c solvent, a
nononer, and a sol vent of conponent (B), and a known extruder may be used.

The extrugl«?1 Jﬁﬁéu&)%%%'?mnttf*&%%%%?u %g?yextruder or may be a vent type

mul ti-stage e ave a p liquid inlets and nmay have

a liquid inlet rotiRethd hﬁﬁ'm@ﬂae foPr aCRBRPRAAY (dPreséntedqwyd thel Rdrmity be
present on the downstream side of a vent on the nost downstream side, or a

vent may BeH,pb(éb‘é)at(heremdnfeempefterrearmosasjeomboancu|Sqlu|ctén0ttﬂseanomteglaeofmst
upstream si d? The extruder may be a single screw extruder or a twin screw
ext ruder . Not less thap, 4. po8i ISi FPfﬁfabﬂhear\/é"r‘fﬁg?S/p% HREY 2dé? §:i §0F dMPFR et for

suppl yi ng fce%rl}\%ﬁge St (B) is preferably on the downstream side relative to
t he p05|t re conponent (A) is supplied. Conponent (B) may be supplied

froma plural i Exaffpldsf E6BPSund S1 include sugar alcohols having not less than

4 carbon atoms. Examples of sugar alcohols with n = 4 include erythritol and
threitol; examples of sugar alcohols with n = 5 include adonitol, arabinitol, and
xylitol; examples of sugar alcohols with n = 6 include allitol, talitol, sorbitol,
mannitol, iditol, and galactitol; examples of sugar alcohols with n = 7 include
volemitol and perseitol; and examples of sugar alcohols with n = 8 include
octitol.

Compound S1 may be a D-isomer or an L-isomer or may be a mixture
of a D-isomer and an L-isomer.

It may be optically active or optically inactive.

Compound S1 is preferably a sugar alcohol having 6 carbon atoms.

The alkoxylated material is a compound in which at least one hydroxy



The position of the vent type extruder liquid inlet for supplying conponent
(B) is preferably in a zone in the extruder in which the total content of
the organic solvent and the nononer in the thernoplastic pol yner
conposition is not nore than 10 parts by wei ght (provided that the

t hernopl astic polynmer is 100 parts by weight), and is nore preferably in a
zone in the extruder in which the total content of the organic solvent and
the nononer in the thernoplastic polyner conposition is not nore than 5
parts by WPYhtof @ compoundrrrprasaiited iy dermue (erkeleypeessippfieeralse qui d

inlet for MY B) ks preferably in.a zone in t truder
ol et o (PR, AMBBNAT R B eRERLST AR 403800 Rl B D 881 10E0
The t enpercatisre a@mé,Neorh POIRO P! 1a8éihg P MBRIunNcdMEInARN e P& pE ef erably
not nore than 200C. The tenperature of the thernoplastic polyner 1n the
zone i s none defysicadr ketome gtempsanchant byOMxy groups. Wth regard to the
anount of conponent hi) supplied, as the anount of conpound group S per 100
parts by wei ght CofHam ther(fﬁ)pl astic polyner, in order to further suppress

t hermal degyr t ' [ to_further i,ntain mechani.cal operties) it
is prefer gg‘le?gﬁorjf]?ﬁgglsn%toﬁaaeig). God" JUPPE B "%Iﬁﬁﬁg?aqrgrgreé?'@fbggéﬁﬁyg not | ess
t han 0-01t@@O:[énd)MaM@hmepr@MaM@tG gpie preferably not less than 0.02 parts
by wei ght. The anount supplied i§, as the amount of conpound group S per

100 parts by wélahpowid {Heanltensopk asdétydeodryketone r@feinatheymoicurdr e t han
5 parts bé wei ght, nore preferably not nore than 2 parts by weight, and yet
nore pref EPAROYNAGT) AisPCak@ins M-pamdrexy awoiugnt . The anount of

conmponent ( B) lied to the extruder is er 100 parts. wei ght of

t her nopl asti ¢ pol yRefd rﬁ)ef'gr%rﬁff( agﬁ’_or?\ @?dln(fsélci'@)ar t§p%%}rt')%/\e‘?’ﬁr‘f?p?e%nq nor e
pref er abl yheréMifeiBdé Oar. Bﬁfe%?d@y?)’&lpg@éntaining lgonb%]aéctﬁ%riﬁgntsucﬁloégt' le
conponents such as organi c solfvent, nononer, and solvent of conponent (B)
are degasglgdetoger edubiosg, theope eiSeles 1WSosey XG0 BIARIRUSR), al@blexobee vent
pressure is usually from5 to 100 kPa-A, and preferably from 10 to 80

kPa- A. WhdlPsenéalasdr gulgsel glrarse. yalispsasemannose, dalagiped.deae eor ortose ms of
degassi ng fici that the degree of pressure reduction js set so that
it increaas"gi 2n Igé(;{lgﬁ% t%%‘?'&%ﬁ’é’%%mﬂ%? Cé?ﬁge ofUfhe ae%(t'lf?}agfo.se’

The t enpedipjaroRyfetbhe, kBRIEPHIASEthrORIs¥ et Ll d ough the
die is pr ef%r abry ?‘rom 150C to 300(\3 rEross. e %érgg%%t)i(@glfog\%aﬁgﬁoggi |, etc.
may be supgibhexbsei asichee stractbsagsorabes,i @ltagafogky openi ng of the vent type

extruder, or a supply opening other than one for conponent (B) is provided
in the extrudeFPCHIRPUAA EddMaeyviee agatopticalbi ctive commarnse syepdsi adDt o t he

interior . extruder via the supply.opening.. anpl es of the
above- des’géﬁnggg’raa&‘d!‘f'?%gr ioﬁﬂ%gea%?éﬁy‘?f'fzg@ Hhag:tt',vetﬁotr?%‘?}fﬁé‘mh%cﬂ ber,

phot ost alp|l jgpher Met al deacti vator, nucleating agent, lubricant, antistatic
agent, flane retardant, filler, pignent. Exanpl es of the anti oxi dant
i ncl ude an pheAolongyfienantompbdadt(l) hy drefiualbigng rsxosexsubints Swksbur - based
anti oxi dant, and phosphorus-based anti oxi dant. Exanpl es of the
phenol t\BES&nt 9WRPBanguaesenealissmpl eariosehe galadtesd, datess, ngisisdeeal kyl at ed
nnnophenq s,such ent

(3,5-di-t lf“x%?sr?yf-"ﬁ-s"r%droﬁ%%ég‘%r: %”O 5@%?’%%53&5 é?f”cu’af'y preferable.

“oct adecyl - f 3¢ 4" i
O by ol 1. ci st EIRDI iyl €1 bpRibIMURR S BE ARISBIRE I onyt oxy
] et hyl ] 2,gdodh ontshe@an asgmpelr $1) wndeeaprite@-villr an aIkP/I group. The

p

(2-hydr og/- 3, 5-di -t-pentyl phenyl)ethyl] -4, 6-di-t-penthylphenyl acryl ate,
2- t but hy llgxy@ted matayipl B prederakly- Snersonhtdibiogzatlipadt ome iyt phergrbapr yl at e,

2. ai - ABAeBKBRY mBAT Bt ath, woifoi Mt Srouos contined i
2,6-di-tg ng-(3) id a Qe ps [ gL [
2, 6-ai -1 Byt T gt sfiRR Rt or, e bl st P9 HEA. RUFRSY v '

2- (a- et byhzyiedroherefénabde. 6- di net hyl phenol , 2, 6- di oct adecy1- 4- net hyl phenol ,
2,4,6-tricycl ohexyl phenol, 2,6-di-t-butyl -4-nethoxynet hyl phenol ,
2, 6-di - nony1- Thearsumierhehsiarbah atdingevhyie Glkyl group is from 1 to 12,
- et hyl undecyl- 11-yl ) phenol, 2, 4-dinethyl-
11- et hyl hept adecyl- 11-yl ) phenol

(

4-di met hy1l-6-(1' -nethyltridecyl-tyl)phenol and m xtures thereof, and the
ke, al kyl t hi onet hyl phenol s such as 2, 4-di octyl t hi omet hyl-6-t-butyl phenol,
4- dioctylthionethyl-6-nethyl phenol, 2,4-dioctylthionethyl-6-ethyl phenol,
2, 6- di dodecyl -t hi oret hy1- 4- nonyl phenol and m xtures thereof, and the like,
al kyl i denebi sphenol and derivatives thereof such as 2,2'-nethyl enebi s(4-
met hyl- 6-t - butyl phenol ), 2, 2' - net hyl enebi s(4-et hyl - 6-tbutyl phenol ), 2, 2" -



met hyl enebi s(4, 6-di -t-butyl phenol), 2, 2" -et hyl i denebi s(4, 6-di -t-butyl phenol)
, 2,2'-ethylidenebis(4-isobutyl-6-t-butyl phenol), 2,2"'-net hyl enebi s[ 6-( a-
nmet hyl benzyl) - 4- nonyl phenol ], 2, 2' - et hyl enebi s[ 6- ( a, a- di et hyl benzy1l) - 4-
nonyl phenol ], 4, 41- net hyl enebi s(6-t-butyl-2-nmet hyl phenol), 4, 4" -
met hyl enebi s(2, 6-di -t-butyl phenol ), 4, 4" -butylidenebi s(3-nmethyl-6-t-
but yl phenol ), 1, 1- bi s(4- hydr oxyphenyl ) cycl ohexane, 1, 1-bi s(5-t-butyl-4-
hydr oxy- 2- met hyl phenyl ) but ane, 2, 6-bi s(3-t-butyl-5-nethyl-2-hydroxybenzyl) -
4- et hyl pirégisrably 1, g-2. ransi(marticwatly preferapdy dxy- 2- met hyl phenyl ) but ane, 1, 1-
bi s(5-t-butyl-4-hydroxy-2-net hyl phenyl) - 3- p- dodecyl - ner capt obut an
ot hyT ene ol yool PHIET S EEMPIes G B Ko el Aas e A <o GoyPanase
bi s(3-1 - bybybsented by formula (1-2). _ _
4-hydroxy-5-nethy|phgqyl)é1cyclopentadlene,bls[Z-(B'-t-butyl-2'-hydroxy-5'-
met hyl benzyl) - 6- utyl - 4- nmet hyl phenyl ] terephthal ate,
1,1-bis(3ng i Ohydroxyphenylibutane,
2, 2-bis(3,/52HG L] - ydroxyphedy' dropane, 2, 2-
bi s(5-t-butyl-4-hydroxy\2- Rpheny1) - 4- n- dodecyl - ner capt obut ane,
1,1,5,5- tetra(5-t-butylegd- hydroxy-2-nmet hyl phenyl ) pentane and m xtures
t hereof, acyl am nophenol derivatives such as 4-hydroxylauric anilide,
4-hydroxys§eari%§gniIide, octyl - N- 3,5-di-t-butyl-4-hydroxgpheny|)
car banat e "A§E HiXPEPEES 1Atk Iro4R yIRXIRon b ihd ARATRRIT AIPRS 98¢ PEgfertiY
4- hydr ox ! i1 - hydroxystearic anilide,

yr OXYSRHI b o 32 Aarsyiﬁ gty dr oxy

octyl-N-( di -t -but ydroxyphenyl) carbanate and m xtures thereof, an

ester formed fr®@ndsles 03 .canthouhdbUbyreséntaadbpfyh@ayi)Driapiuaei @esd d and at

| east one al cohol selected fromthe group cohsisting of nethanol, ethanol,

oct anol , odP-@demycanositehyl emeethyly col B-DigBicppyppaceidieo] , &fhid but anBdi ol ,

1, 6- hexanediol, 1,9-nonanediol, neopentyl glycol, diethylene glycol,

t hi oet hyl 8'?1‘805}’5?88?'?65;ﬁtPYJgP;R&‘@il{COPV'iaé‘toﬁHeen’é‘P@?Rb’éo(F‘,D‘SE‘ﬁPa)éﬁay'Pﬁ&diet ol ,

tris(hydrg yla) pi . N bi s oxam. 48, o .

3 ol ann dgﬁﬁﬂé}fl 1%1_3 SO HNiGe, W-DltyP S OYAIBIYERBYI X ABER: p-D

t hi apent agieeapyranbsideet hy hipsranedi ol-ptgiu ¥hesipeopang.pafbd-  p-D-

hydr oxynet hy1- 1- phospha- 2, 6, 7-t ri oxabi %ygiﬁg}?& 2, 2] oct ane; o P
glucopyranoside, n-hexyl a-D-glucopyranoside, n-hexyl B-D-glucopyranoside,

n-heptyl «-D-glucopyranoside, n-heptyl B-D-glucopyranoside, n-octyl o-D-
glucopyranoside, n-octyl B-D-glucopyranoside, n-nonyl a-D-glucopyranoside,
n-nonyl B-D-glucopyranoside, n-decyl a-D-glucopyranoside, n-decyl B-D-
glucopyranoside, n-undecy! o-D-glucopyranoside, n-undecyl B-D-
glucopyranoside, n-dodecyl «-D-glucopyranoside, and n-dodecyl B-D-
glucopyranoside.

As a method for producing the alkoxylated material, for example, as
described in Shin Jikken Kagaku Koza (New Experimental Chemistry Series)
14 Organic Compound Synthesis and Reactions V (Maruzen, published 20
July 1978) p. 2426, a method in which hydrogen chloride gas is passed
through an alkyl alcohol solution of compound (1) at -10°C to room
temperature, a method in which a mixed solution of compound (1), an alkyl
alcohol, and hydrochloric acid is alkoxylated by heating and refluxing, etc. can

be cited.

10



a hydroxyl ated t hi odi phenyl ether such as 2,2'-thiobis(6-t-butyl phenol),
2,2"- thiobis(4-nethyl-6-t-butyl phenol), 2,2'-thiobis(4-octyl phenol),
4,4' -t hiobis(2- methyl-6-t-butyl phenol), or

4' - (2, 6-di net hyl-4-hydroxyphenyl)disul fide; a benzyl derivative (0-benzyl
derivative, N-benzyl derivative, S benzyl
derivative)suchas3,5,3" ,5 -tetra-t-butyl -4, 4" -di hydroxydi benzyl et her,
oct adecyl 4-hydroxy- 3, 5-di met hyl benzyl ner capt oacet at e,
tris(3,5-di-t- bﬁulyilermore methyl a-D- glucopyranoside, n-octyl B-D-

hydr oxybenzyl ) am ne, is - but dr ox tthezI

diyt hi o%leregé%‘f é(lr%fioé' eé? -$'g aéﬂax?b'SGE‘%}/“ k%@,ﬁ}h ?/‘ﬁ/s) Q’u{gf’ly&éd i sooctyl
t-butyl-4-hydro e gt t e o]

tri az?/neder?/vatwt@sgé%éﬁeég bl(agfn?to ?ylr%{ 93,1;1%2& Eéglh)f/érmé% gz) b(?'-t-

but yl ani | i(hejeidafiarbalsoi @drfgd & Bs AP duido4), Gn Bbshdiahesir @endtds dh-t -

butylanilino)-1
, 3, 5-tri aditegeponneideys thana2, prefenalsly 4rdmny @rtoX6y a@dDpatticylatypyaferably 5.

phenoxy) -1, 3, S/Vﬁ_a?l*n%Z 4,6-tris(3,5-di-t-butyl-4-phenoxy)-1,3,5-triazine
, tris(4-t-buyyl-3-hydrgxy 6- di rre# hyl benzyl )i socyanur at e,
tris(3,5-detChatyl- a @Ha benzyf}i socyanurate, 2,4, 6-tris(3 , 5-d

i -t-butyl-4-hydroxyphenyl et )- 1
, 3, 5-triazine, 2,4; ris(3,5-di-t-butyl-4-hydroxyphenyl propyl)-1, 3,5-tri azi

ne,

tris(3,5-di cyclmbanyds 4ohyssmpyienzyd)) irdeyanynad-eitydrSlyeytRprépar@d, -t - butyl
-4' - hydroxyci nnanmoyl oxy) et hyl] isocyanurate and m xtures thereof,
hydr oxybenz3;B dttetratmtiongicyclofearitane i ves szl 48- pentahydroxycyclopentane

1 oct adecy 2 34BO RSN oY R REKENS. et ﬁ§yf’§2ﬁ¥'y? )l onat 8,3.4.5.6,7
G s R s B DS e

ydr oxybenzyl ) merensisl aBgafplsur pelddeer ?,Qf,3,4?5?6'—hfe51§h§'drl§ﬁycy%'l&féa(fah€s

hydr oxybenzyl derivatives such as

1, 3, 5-tri aeethyas Myb- @Otsrtols(@l&nmltql,b@ﬂlyindsitWUquobienzW) beawzmoeitol,
1,4-bis(3,5-di-t- b 1- 4- hydr oxybenz 56tyﬁlio arrethyf@gnzene

2. 4, 6-tri S{iEOHIgsity %/nd AOWRINOR B'erf?%‘}’bq?étr%la”gnﬂc PO teéfeand the
i ke, benzy) ohaRBRYAhEHSA AL bLRRP UF0FS ARLRY brctefnl -t - buty1- 4-

OH
OH HO
HO HO OH
HO OH

myo-inositol scyllo-inositol

In order to further suppress thermal degradation (in order to further
maintain mechanical properties) the concentration of compound group S in
component (B) is preferably from 0.01% to 60% by weight, more preferably
from 0.5% to 40% by weight, and yet more preferably from 1% to 20% by
weight. Here, component (B) is 100% by weight.

As the solvent of component (B), water is usually used.

In the method of the present invention, component (A) and component
(B) are supplied to a vent type extruder via a starting material supply opening

and a liquid inlet respectively, component (A) and component (B) are melted
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hydr oxybenzyl phosphonat e, di et hyl - 3, 5-di -t - but y1- 4- hydr oxybenzyl
phosphonat e, di octadecyl-3,5-di-t-butyl-4-hydroxybenzyl phosphonate,

di oct adecyl-5-t - butyl - 4- hydr oxy- 3- net hyl benzyl phosphonate, cal cium salt of
3, 5-di-t-butyl-4-hydroxybenzyl phosphoni ¢ aci d nonoester and m xtures
thereof, and the like, an ester forned from

13- (5-t-butyl -4-hydroxy- 3- net hyl phenyl ) propi onic acid and at | east one

al cohol selected fromthe group consisting of methanol, ethanol, octanol,
oct adecandind koé¢sdesné dhycaint type- priopenedtitie Tompopantenédnlitbe, melt-

1, 6- hexanedi ol,, . 1, 9- nonanedj ol , negpentyl glyco], diethy]ene glycol,

Uit ooty SAEIHY CIRENED A GEGEBIET (b PR AT PcBie MBBIASHE RIREE ol
tris(hydr ; i n N = bi r e [-MC
thiaundecgﬁﬁgﬁg%g%ﬁkggg%?a é@@%BPE“P#¥ﬁﬁfég¥ﬁé§§ﬁ§@?§|%Rf%ﬁﬁet §%€fpropane,
and 4- hydogxyooeigotuhd sepstdsd hanlcdmpolnd §icupi SyvetomBore?] @jtiaBRirugsd ers of
p- (3, 5-di cycl ohexyl-4- hydroxyphenyl )propionic acid wwth at |east one of the
al cohol antiegghetdianol , et hanol, octanol, octadecanol, ethylene glycol,

1, 3-propanediol , 1,4-butanediol, 1,6-hexanediol, 1,9-nongnedi o], neopentyl
glycol, di et hyl eVt ¥pe ,eX?'HF’SEMﬁM Bf&!S§PYR%IONIs3s #d"@’l“?é&la, s@riing hyl ene

glycol, p y | i s(h vet i Y, . N -

bi s( hydr o%?ﬁéﬂ %%Hfé#n%lé’gﬁ"r?- ﬁh %‘%{rﬁéﬁgn%%g%%ﬁi(g g%?%%eb%%’ of the

trimet hyl beiraa@diaOliquid nhigetdlYdcth porRfiane) fér byshipxy -doiguHent(Bhes pha- 2, 6, 7-
tri oxabicycl o[ 2. 2. 2] octane and m xtures thereof, and the |ike, esters of
3, 5- di - t - bueyor-df-thedmxtrxgpheand acent foratsigassingtvotatilé eastpoorstsouahhas al cohol
anong net hanol , ethanol, octanol, octadecanol, ethylen gl%gol, 1, 3-

pr opanedi 8P ,°"93MC 5qV&Rb A BIONOMEs. ARk FrRAV I\t O f?@‘PHéﬁ%&i‘r 8N9 anignfyeht yI

gl ycol , diethylene glyc t hirnet cpk, ,Sspid:opalycol . trhiethyl ene
gl ycol, pggﬁr%%érryﬁﬁyi k%l %?d“ sl(rﬁgd?)\gir(@d:égt ﬁ{?&) ?éo%y\gén'ﬁr%%g, gf?\g’le Sté&é

N, N - bi s( bydii@eryat Ayl bexavedetypd- hiitasadeexilder. 3- it hhapratadesiandiy
trimet hyl hexanedi ol , trinmethyl ol propane, 4-hydroxy-nethyl-1-phospha-2, 6, 7-
tri oxabi cotligfid.ivlely acd amey hade @i liguid édet bteedfian and foheomipkeent @i des of
8-(3,5-di-t-butyl-4-hydroxyphenyl)propionic acid such as N, All-bi s[ 3-

(3 25 i AR YRt SISO T prBHAA B! Aeronde s Sost (3

,5'-di-tb =4 = hy, p i t (=111 :

N, AP- bi s[ @%és#%arnéﬁjdﬁoﬁté;ﬁe ﬁ{ %ﬁ%@g%%éenﬁ%aﬁo@%ﬁ%wtsﬁgngfﬁyl|qéjhdedi am ne
and m xt uin@st bhefheomosanipstian idige. TTaepbgider MaghbasaasihgroRbRMW!

13-t ocopherol, y-tocopherol, 8-tocopherol and m xtures thereof, and the

li ke. extrudeboardpives sofew hrtrigelr oqui none ant i oxi dant i ncl ude

hydr oqui none,

6- " C .
di -t - butyl - 4- rréﬂ“ﬁo?%’ﬂ@ﬂon 2hg_ ¥Et tERR yEXIFHASS ol iAo HESt f8T FUPPlying)| -
hydr oqui i 4 | | -
ot e o TSR AP AR A PDERS e eatue g e posto

3, 5-di -t -RHénel célmPMﬁ’érQXMQWgr%pp‘iib@ar @lotponent (B) may be supplied from a
bi s(3,5-di-t-butyl-4-hydroxyphenyl) adi pate and m xtures thereof, and the
| i ke. Examiptaditpdt besitibdsur - basedant i oxi danti ncl ude2, 4-

bi s(octyl thi onet hyl )-0-cresal, 4, 6-bis(dodec Ithiqnethgl)-o-cresol,
di | auryl The” position of the vent type extruder liquid inlet for supplying

3, 3" -thiodi jonate. tri 1.3,:3" -t hi adi pr,opi [ St W33
32t o oSl BRSS! LR 5 R R ShIVBIE Myt
t hi odi pr aRinestt & tRe QARG Ak RN Rt d Ble” Mbhsindr iRtHe thdr PPt guihe) and,
pentaerythrityltetrakis(3-1auryl propionate).
composition is not more than 10 parts by weight (provided that the
thermoplastic polymer is 100 parts by weight), and is more preferably in a
zone in the extruder in which the total content of the organic solvent and the

monomer in the thermoplastic polymer composition is not more than 5 parts

by weight.
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Exanpl es of the phosphorus-based antioxi dant include triphenyl phosphite,
tri s(nonyl phenyl ) phosphite, tris(2,4-di-t-butyl phenyl)phosphite, 6-

[ 3-(3-t-buthyl-4-hydroxy-5-nethyl phenyl ) propoxy]-2,4,6,8,1
O-tetra-tbuthyl di benzo[d.f][1.3.2]di oxaphosphepine, trilauryl phosphite,
trioctadecyl phosphite, distearyl pentaerythritol diphosphite, diisodecyl
pentaerythritol diphosphite, bis(2,4-di-t-butyl phenyl)pentaerythritol
dlphosphlte

bi s( 2, 4-di -tbuﬂ]ﬂ'e GRafiicy | QFh ey | Vepéntyaer 9xtmdqro|hauqslhwph|fpé BIPP(VNG- di - t - bu
tyl-4- nmeth pent thrltoldlph h|te bi.s

but 1 phemiS BRRELIRER AEETLiMp b8 g &1 1 Sxtbii it fie mesaiyie
tetrakis( %f%@lhérmgHHé ic W&Wér)ls‘} oM 150@@25@*@‘1' ?ﬁ@?&?ﬂ&é\"ahﬁe%}‘%he

net hyl enebi s(4, 6-di -t-buty enyl 2- et hyl hexyl phosphi t e,

et hyl i denebhérs{chldstidi pdlyinat yrh thdenyk)ik | rnorcopredsgibily eobinsdra, tﬂuadlza(Pb:ut yl-6-
nethylpheﬁyl)ethylphosphlte bis(2,4-di-t-butyl-6-

met hyI phe We)tﬁﬁ’tplf?ﬂtﬁfﬁ)@bﬁﬁ thezmop|astis-ralymer uth@ zgneeisympre pegfriabls- but yi -

oxaph i n 2',2"-nitrilo[triethyltris(3,3 ,5,5 -tetra-t-butyl
Tt by PR e 1B i i |

)phosphl te and m xtures thereof, and the Iike.

Exarrpl es of th t 02 Sl I such as
phenyl salicyl gg{vgh r%&%rldbu {/e @%E} pr b?rg%né(@gﬁbbg?&? uty %HL\e(ﬁil

3',5" -di - bbubiyipodnd bwlrposxi@enma@ts Iély We@ﬁbﬁlﬂk@mémmlasl’mxioa}rﬁer i s(4-1-
butylbenzoyl)resor0|nol benzoyl resorci nol, hexadecyl 3,5 -di-t-butyl-4'-

hydr oxybefrdsit @, fttbttteaoﬁetpmess ol ctegbadqﬂw(mw@ee%yﬁeﬁh@amamtam
2-nmet hyl-4, 6- dJ- - h -di -t -but dro benzoat e and
vt urse fieghatieal RrpaiESl TRt otk i Hens dhRR ALY Fac Bt A e as
2, 4-di hyd f t ?}gdo

2- hydlroiywé(g)t oxy%glﬁgggﬁeésn%ﬁhemg ogﬁ!arﬁ @ﬁ%é“p -rre?%oxy E%fpe) ebrll%ne

bi s(5- benasylbsd thumlo 0RYpatts bR et PhERY lahmRIf30eplied is, as the amount of
2,2',4,4 -tet r;tgg/dr oxybenzophenone and m xtures ther eof, and the |iKke,

[ 0081] 2- etzmph @xqmeﬁw;neyb‘eoftwtartiSah\olveeégmichéélze (theryenlastic polymer,
met hyl phen zotriazol
2. (3y P ryef% tg,?t ’?or$§/’b‘?'b§yﬁﬂ{§n9¥' )W@ég{gomqraz%pgarably not more than 2

parts by weight, and yet more preferably not more than 1 part by weight.

The amount of component (B) supplied to the extruder is, per 100
parts by weight of thermoplastic polymer, preferably from 0.1 to 10 parts by
weight, and more preferably from 0.5 to 5 parts by weight.

In the vent, volatile components such as organic solvent, monomer,
and solvent of component (B) are degassed by reducing the pressure using a
vacuum pump, etc. The vent pressure is usually from 5 to 100 kPa-A, and
preferably from 10 to 80 kPa-A. When there are a plurality of vents, it is
preferable in terms of degassing efficiency that the degree of pressure
reduction is set so that it increases in going toward the downstream side of
the extruder.

The temperature of the thermoplastic polymer material extruded
through the die is preferably from 150°C to 300°C.

An additive, water, oil, etc. may be supplied via the starting material

supply opening of the vent type extruder, or a supply opening other than one
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2- (5" -t-butyl-2'-hydroxyphenyl ) benzotri azol e, 2- (2' - hydroxy-5"-t-
octyl phenyl ) benzotri azol e, 2- (3-t-butyl-2-hydroxy-5-net hyl phenyl) - 5-
chl orobenzotri azol e,

2- (3" -s-butyl-2'-hydroxy-5"'-t-butyl phenyl )benzotri azole, 2-

(2' - hydroxy-4'-octyl oxyphenyl)benzotriazole, 2-(3,5 -di-t-amyl-2'-
hydr oxyphenyl ) benzotri azol e, 242' - hydr oxy-3', 5" -bi s(a, a-

di met hyl benzyl )phenyl(] 2H benzotri azol e, 2- [(3 -t-butyl-2'-hydroxyphenyl)-5'
for component (B) is provided in the extruder and an additive, water, oil, etc.

(2 octylo ban @ph %% chI (gsnzo azo ‘-t-butyl-5'-[2-
(2- ethyl ﬁﬁggI’%inIBIz‘?@IIIIOn hleéPIIz\I/I gtheh? FI’IH%IIWTU%OI%HP% BBenzot ri azol e,
2-[3" -t- E les of the above-describ diti lud

butyl-2' -hydroxyxampfg %etH%f?éngéﬁgpe?%ylgI%éﬁyf“:%ézhrbﬁg 8ﬁg8?IlaZOIe

2- [3'-t- hdirgviel2t - dtyshrbeay - phetoBtatiiizeox yeatabodedctivhylr,) pheredtihheagent,i azol e,
butyl-2' -hydrox¥ 5- (2-octyl oxycar bonyl et hyl ) phenyl ] benzotri azol e,
243 —t- butg,q_rjcan antistatic agent, flame retardant, filler, pigment.

2' - hydroxy-5"'4 2- ethyl | ox rbon hyl ] phen enzot le, 2-[ 2-
yer oy 3. (3, 4 BXEDEEET ShyPoHl eT disiiimyp) Pafenol] 38" ShfioR3ant
met hyl phemyhiReiie iaG8ki8ant (i b Y &g R BESHBHA -bae
chlorobenzotfﬁgEole ﬁlxtdrgoI g%g”?ﬁb gcﬁﬁqgmgﬂgdq¥gx§¥g'- bd-Dsed
met hyl phemytiphidaaot ri azol eand2431-t - butyl-2' - hydr oxy-51- ( 2-
i sooctyl oxycar bonyl et hyl ) phenyl i benzotri azol e;
2, 2' - net hyl enedbsrerlesHplenbot phenod| wpe- 9t1t)omdqr1t as 30me texanztet Alithet yl - ) phe

I I b b I
ggnge-ﬁfgtg ?X'é8ﬁ§?§tf%4f )I'Ila(t%%W‘P'%zge@SI}ingII \%lzs?p]eentge%tgrptoﬁetradzls[i-I ol e
coIldensat eﬁ IgIIdIE)IOIILI;%Ig fqur%{yéﬁe?@eﬁg&éﬁ%eil WI}&EE@!I&% &I%IYIIW 5t

343- ( 2H bdnrzbuthygreingBpsthiorfate - bt 9L bisft, 1Irmﬁhremw{mﬁ3nw {-owhg P4 oyatsy-
2-ethyl hexyl 343-t-butyl-5- ﬁ5 chl or o- 2Hbenzot ri azol e2-y1) - 4- hydr oxyphenyl ]
propi onat e: mg@ymhenyl)proplony oxy]ethyI]Z 4,8,10-tetraoxaspiro[d 5]yundecane 2]

3-[3-t-bu C ro2H- henzo 2-V. | ] prop| onat e,
net hyl I?XIIV%@I( £ g do'%-pe@IIII%I?%Iy )IQ-I %%fq' ta&%IIQIIéﬁI?/T’I X«ﬁry%;%r oxypHenyl |
proplonatg thyft843k 5. .

Bt or o- 244 ge“%ﬁoﬂr I*é%%*f‘é'?z o e e PR Eo5R 2 8wt ur es
t her eof , &hdtyl-Aembthgpphenol, 2 4,6-E>(amkyeﬁh@foll l2e6jahobasiigiEndl zer-bugl ude

hi ndered ani ne t

phot ost abﬂiﬁ-éi@ﬁéﬁgh%@i s( 2, 2,8:dhetygnethiiphenopi per i 4fHJiddBdviat-o;
butylphenol, 2,6-di-t-butyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol,
2-(a-methylcyclohexyl)-4,6-dimethylphenol,  2,6-dioctadecyl-4-methylphenol,
2,4,6-tricyclohexylphenol, 2,6-di-t-butyl-4-methoxymethylphenol, 2,6-di-nonyl-
4-methylphenol, 2,4-dimethyl-6-(1'-methylundecyl-1'-yl)phenol, 2,4-dimethyi-
6-(1'-methylheptadecyi-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyltridecyl-1'-
yl)phenol and mixtures thereof, and the like,
alkylthiomethylphenols such as 2,4-dioctylthiomethyl-6-t-butylphenol, 2 4-
dioctylthiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-
didodecyl-thiomethyl-4-nonylphenol and mixtures thereof, and the like,
alkylidenebisphenol and derivatives thereof such as 2,2'-methylenebis(4-
methyl-6-f-butylphenol), 2,2'-methylenebis(4-ethyl-6-tbutylphenol), 2,2'-
methylenebis[4-methyl-6-(a-methylcyclohexyl)phenol], 2,2'-methylenebis(4-
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bis((2,2,6,6-tetranet hyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentanethyl-4-
pi peridyl) sebacate, bis(N octoxy-2,2,6,6-tetranethyl-4-piperidyl)
sebacat e, bis(N benzyl oxy-2, 2,6, 6-tetranethyl-4-piperidyl)sebacate, bi s(N
cycl ohexyl oxy-2, 2, 6, 6-tetranet hyl-4-pi peridyl) sebacate, bis(1,2, 2,6, 6-
pent anet hyl-4-pi peridyl) 2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-butyl

mal onate, bis(1l-acroyl-2,2,6,6-tetranethyl-4-piperidyl)
2,2-bis(3,5-di-t-butyl-4- hydroxybenzyl)-2-butyl nal onate,

bi s(1, 2, 2rreetbylp%ﬁv@ exyahena), pbPi-thetiidenetds (4-mietwd-6;nonylphenol), 2,2'-

2266tetr rreth t hac Ia 443- tyl-4-
hydr oxyph&Hs} 3}5%%'%%91 2?’]“ y?g'fefﬁ)s (3£é h)’ﬂldﬁ{\,ﬁ)g&l -di- t'bul‘y%ﬂ"‘“y nol),

gytrir; ?Xg;thwJe)uWIQj@'nQBbé'(zP%%\b\o%mﬁéll batyfprenBnt et r amethiyl pieRfjid flige- (o

(2, 2, 6, 6- tredthybenhyl4 hoply poiehdy) )arra DombltHyZs ndbis [ 6= (Exﬁi dEn@thlenyl)-4-

pi peridyl) propi onam de, tetrakis(2,2,6,6-tetranmethyl-4-piperidyl)l, 2,3, 4-
but ane teﬂpaﬂﬁh%@ﬁ(‘yl ate, fdi-mathyenebiss- ebatyp@nnawmmno pi per i49t)

b d f fl
éutzgﬁetdfet ptI? %VF&:@&&E&%% thié@'))z(eZefsit g“p Br\é'tyﬂéj%ei’ ﬂgp@? rﬁ" r"?oI and 1;]
W the 1o ButRRERRICS . o it RIGERAIny by dofte it ] SOELEBRERBERN ! © ac

esterifi edyqumglmmeafyl;ihe%yabétdmt arzesptsr(aqampwlrne@h;acz Bydvokibenzyl)-
2,2,6,6-tetranmet hyl-4-piperidinol and 1-tridecanol; m xed esterified

product of-methyphgnplit ahdtetrisdo-drisdwyd-hydmexy - “methylphenyl)butane, 1,1-
withil, 2,2 e net idin n 9-bj s hydr oxy-1, 1-
di met hyl ePﬁVfﬁi gﬁpyﬁahli%gﬁéé fﬁsﬁyiomemﬁs%%?&éﬂaw% Caniates or i f i ed
duct ,
D et TEy ke B AR A AR o BBl Loyt bico-tbuty
, 1- di net hth@aIrt»dy)sﬁnethﬁp&eﬂyl)d;@tmmameh@[5 Ekpmdﬂqadmyl Payepdsnsat e of

d| met hyl succinate with 1-(2-
hydr oxy- eEhyjbenzydi-tytyd-42met e pranyintereyhtpalate.i dilnkisfobdihethyb2phol i no-

1,3,5-triazjne ﬂ\b (2,2 Q

pi peri dypﬂﬁd ﬂ@ﬂﬁ@[‘é( %%I%eng(% g 523 ‘%‘ tﬁé‘ft?’ %%Wﬁwxwhﬁmﬂéqrpa%? i fd) ],

pol [ (6- (digds.Bpg atﬁfmﬁ SR B:dn Yy Lyl et faflh Y ({262, 6. 6-

tetramet hy1é54 p1 peri dypl exgirret Ieﬁe f g @ g{ét%et ruazrare%h I-g-

pi peri dypuema(m)‘bumJWﬁmde%@ﬂfyﬂpH\énpréﬁ%n% &cﬁnﬁﬂhfe%rtﬁél‘ébi 4-

pi peri dyl ) hexanet hyl enedi am new t hl, 2- di br onoet hane; N, Al1l, 4, 7-
acylaminophenol derivatives such as 4 hydroxylauric anlllde 4- hydroxystearlc
anilide, octyl-N-(3,5-di-t-butyl-4-hydroxyphenyl) carbanate and mixtures
thereof,
acylaminophenol derivatives such as 4-hydroxylauric anilide, 4-hydroxystearic
anilide, octyl-N-(3,5-di-f-butyl-4-hydroxyphenyl) carbanate and mixtures
thereof,
an ester formed from B-(3,5-di-t-butyl-4-hydroxyphenyl)propionic acid and at
least one alcohol selected from the group consisting of methanol, ethanol,
octanol, octadecanol, ethylene glycol, 1,3-propanediol, 1,4-butanediol, 1,6-
hexanediol, 1,9-nonanediol, neopentyl glycol, diethylene glycol, thioethylene
glycol, spiroglycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)
isocyanurate, N,N"-bis(hydroxyethyl)oxamide, 3-thiaundecanol, 3-

thiapentadecanol, trimethylhexanediol, trimethylolpropane, and 4-

15



tetrakis[4,6-bis(Nbutyl-N(2,2,6,6-tetranet hyl-4-piperidyl)amno)-1,3,5-
triazine-2-yl]-4,7-di azadecane-1, 10-diam ne, N, N , 4-tri s[4, 6-bi s(N-butyl -
(2,2,6,6-tetranet hyl-4-piperidyl)amno)-1,3,5-triazine-2-yl]-4,7-di azadecan
e_

1,10-diamne, N, N , 4, 7-tetrakis[4, 6-bis(N-butyl-N (1,2, 2, 6, 6-pentanet hyl-4-
pi peridyl)am no)-1, 3,5-triazi ne-2-y1]-4, 7-di azadecane-1 , 10-di am ne, N, N1, 4-
tris[4,6-bis(Nbutyl-N (1,2, 2,6, 6-pentanet hyl-4-piperidyl)amno)-1,3,5-tria
zi ne2- y1] hwdoxdimetadeepinesphal 6 di- H'rdxabicanl@[wﬁ]onmset her eof , and the like,
acryl ate tyg (thOtOStabIHZEI’S such as eth g a-cyano-f 3, 8- d| %@m

acryl ate, & 5% oxylpted Bjadigheny! £thehaERYI28a @yF*&?%’S(%PHEYfph&”@Qr t hoxy

ci nnanat e | - [ t il

a- cyano- 81%@{?@%&5 hoxgu&}pﬂ%&g Eﬂ@'%f%*%c r orré)?)ho%agth'r%t'%z'

ci nnanat eneétdyu-\ewa ﬁ nROITBE BaXy2 BSduﬁ\\éamm Rydrbxyotelyhd|sufd!; i ne and
e

m xt ures thereof, | i ke, nickel -based phot ostabilizers such as

ni ckel co@plt@ﬂzwf o@er@atww (ﬂmbsn[zyll d(ellvatl\& SN -eenzyrethsivativey | Spherayl | |
nickeldibﬁgy hi ocar bamat e, _ni ckel salt nmonoal kyl ester, nlckel salt
of ket oxi 'V%lh"(? m Yt e@St hérdt o -1aHa- tttHéty'r‘? ﬁed*hp/ét%]i'b@%m d&thspe

oot oSt 0L, SR8, 4 n A HAIGISBI e s el bpygrant | de.

oXy* 0X

di-t- bUtYhﬁdi'ﬂo'xyﬂ@z%rl)@hh@é(y 2' - et hyl BeAL-blEe-30h N roRy- aﬁ dlmethYIbenzyI)
di met hyl am nopr opyl ) oxam de, 2-ethoxy-5-t-butyl-2'-ethoxyanilide
2-et hoxy5d4hl0threphﬁhata}a Ers(:iaﬁlfmtdxayim hydroxgpblemyXisulfids, tismerobyf 3,5adid t he

i ke, 2-(2- h oxyphenyl)-1,3,5-triazine type photostabilizers such as
2,4,6-tri &P E-V' HMQVb@nat'mreaWsﬁ@w&a -of mixtyre; therend,

2- (2 hydr en .

bi s(2, 4- d?%t' yI p%elﬁ’%}fyg% gqsc)htrl azi ne4£) S[(Q %%I"h?/ cS‘}<WHr°X i'dé't'bi s(2, 4-
di met hyl pbefyyahiiin) 3, 3 sttriadmiene, 2, 4- bi s{ A-dedrsN-elo R LMY LRy Phemyls) - 6- ( 2, 4-
dlnethylphenyl) 1,3, 5- triazine, 2- (2- hydr oxy- 4- octyloxyphenyl) 4, 6-bi s(4-
met hyl phehyty)anﬂjr@)ﬂ-@ﬁl-tamzme 2-n-octylthio-4,6-bis(4-hydroxy-3,5-di- t-butyl-

2-(2- hydra@/{] 4- dodecyl oxyphen

di met hyl pRBFRPEYI-1, Bo5Lizingz neyZ"1 Pztf‘ﬁﬁl?gi?%)(h%':bi‘iX"Z‘ PIWQBSY%133 Bdtigrine,
oxypr opox% f—i—@ﬁwl fh&drgk? &26 én%tﬂ?ing&ﬁngg&]a)nu?’at% tri J(S%ZHPFbutyl 4-

2-[2-hydro
(2- hydroxuyc&osapéeﬂzvmé@a Mbeoherm]ems@s Bl&(t%uﬂylm Apd Xl pheiydthyd. 3, 5-

triazine and m xtures tm d the
1,3,5-triazine, 2,4,6- trls(3 5- d| t-butyl- 4 hydroxyphenyipropyl) 1,3,5-triazine,
tris(3,5-dicyclohexyl-4-hydroxybenzyl)isocyanurate,  tris[2-(3',5'-di-t-butyl-4'-
hydroxycinnamoyloxy)ethyl] isocyanurate and mixtures thereof,
hydroxybenzylated malonate derivatives such as dioctadecyl-2,2-bis(3,5-di-
t-butyl-2-hydroxybenzyl)malonate, dioctadecyi-2-(3-t-butyl-4-hydroxy-5-methy
Ibenzyl)malonate, didodecylmercaptoethyl-2,2-bis(3,5-di-t-butyl-4-hydroxyben
zyl)malonate, bis[4-(1,1,3,3-tetramethylbutyl)phenyl]-2,2-bis(3,5-di-t-butyl-4-h
ydroxybenzyl)malonate and mixtures thereof, and the like,
aromatic hydroxybenzyl derivatives such as 1,3,5-trimethyl-2,4,6-tris(3,5-di-t-
butyl-4-hydroxybenzyl)benzene, 1,4-bis(3,5-di-t-butyl-4-hydroxybenzyl)-
2,3,5,6-tetramethylbenzene, 2,4,6-tris(3,5-t-butyl-4-hydroxybenzyl)pheno! and
mixtures thereof and the like,

benzyl phosphonate derivatives such as dimethyl-3,5-di-t-butyl-4-
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Exanpl es of the stabilizer include, also, hydroxyl am nes such as N N

di benzyl hydroxyam ne, N, N-di et hyl hydroxyam ne, N, N-di octyl hydr oxyam ne, N,
N-di | auryl hydroxyam ne, N, N-ditetradecyl hydroxyani ne,

N, Ndi hexadecyl hydr oxyam ne, N, N-di oct adecyl hydr oxyam ne,

N- hexadecyl - Noct adecyl hydr oxyam ne, N-heptadecyl - N oct adecyl hydr oxyam ne
and m xtures thereof, and the like, in addition to the above-descri bed

mat eri al s. Exanpl es of the netal deactivator include netal

deact i vat o¥dreybanad a t MhosabpawEt e, a digihylcdpidi-tduity;4-ydeyeetavhzol e, an

i mdazol e, ,and a thiadi azql e, . | es of the nucleatin gent

i ncl ude mﬁ’@?%é??'}?ée’agen ’%8§§%WI'a{)’SS'g."ﬁ'ﬁggys%)fdzoﬁycqe@z#et aléhsoz%tp?1 ?g%t%’

benzyl i d_e@@&&édﬂéctyﬂb»t-tﬁﬂﬂ-ﬁh(jé‘ﬂ'&?xyh‘e@rgﬂ%rﬁjzym?)th%kpﬁé‘fl\éte, calcium sdrx@ppl es of
the lubricant include an aliphatic hydrocarbon such as a paraffin or wax, a
hi gher al i3phdi-t-butgt# chyldawiyhgnBylpbhoRiharde b@cidat omsoeataret avd ( AhixtuGas My, Zn)
salt of a higher aliphatic acid having 8 to 22 carbon atons, an aliphatic
al cohol h#araef @nddhedikear bon at oms, a pol yglycol, an ester forned froma
hi gher fatty acid, having 4 to carban ato a n_aliphatic nonohydric
21 Gonol | nay: 58 ehRea " Bar R BRI PRG R R BRPle g 5 1 o
22 car bon 43l O |ea’t Yl GRBAOPIskIecHY! Rk ARE Ny B8R ¥Hdisthhg of methan&ixanpl es
of the antistatic agent 1 ncl uge a nonionic antistatic agent such as an
ester or athagioherg¢ctamolaniogtddzcandli, Steahylenageymcoduch,apropasatiiogni t,4aci d sal t
or a phosphoric acid salt; a cationic antistatic agent; and an anphoteric
anti st at i eutdgediol, 1.6-hexanegtighplie8-nenanediof | agereelyhr diae!. i didathidensan

inorganic _fla r.et.ardant such as. nesi um.,hydr oxi,de .or_al.um nu
o on s VRSP LERR . SRR e SP el as B el AR | e
retar dant {h i rBRASRNPT US1RRSEALIEM® T RIALIERYdroxyethyl)oxdmRE! es 30f the

filler include car bow)bl ack, Ite carbon, clay, mica, calciumcarbonate,
and tal c. tHxagdcasolbf 3-thiapph@idenanslnatitdehyine xamgaivlc timgteyidipsaaneas an

i soi ndol i none- based pi gment, an azo-based pignent, a phthal ocyani ne-based
pi gment , and Hrivseeenieiord1 phgeeha-2, & -tioxhinwePddAloda&d pi gnment; and an
i norgani c_pi gne . as, carbon, bl ack,, colcothar, chro | ead, . nol ybdat e
or ange, n8$tﬁgﬁ OFhé{g%gH'%ﬁﬁﬁgfﬁT‘ggﬁdrr%y‘?/rb%fﬁ't')é’f%'f)?'ﬁn?‘ﬂ%% ?tef,%_aﬁi PPamari ne,
navy bl uescqRal &icBhste antdrig@Phatiiui6l | QWandr 2pbhh6), 8&ddédtfol MithRene

Anong the above additives,” preferably used are phenol type antioxidants,
phosphor uglybalsed , 3upt o maniedidolt S,1,4blidnedims ed, canéxamddi@int 94,9-ubhaediol, et

absorbers and hi ndered am ne type photostabilizers. Mre preferable phenol
type anti BSQREANY!s 9lvealuddietayieng 2 giweet.oxtiiostimylene glycol, spiro glycol,

1. hyor BEIEEET e, poy e BB BT R Bl Sebatiraie h g o

gez‘é: gg?@?{h%dﬁonﬁeﬁryﬂdg?m?ﬁ;%’Lﬁgﬁg-ﬁbi’aundecanol, 3-thiapentadecanol,
trimethylhexanediol, trimethylolpropane, 4-hydroxy-methyl-1-phospha-2,6,7-
trioxabicyclo[2.2.2]octane and mixtures thereof, and the like,
esters of 3,5-di-t-butyl-4-hydroxyphenylacetic acid with at least one of the
alcohol among methanol, ethanol, octanol, octadecanol, ethylene glycol, 1,3-
propanediol, 1,4-butanediol, 1,6-hexanediol, 1,9-nonanediol, neopentyl glycol,
diethylene glycol, thioethylene glycol, spiro glycol, triethylene glycol,
pentaerythritol, tris(hydroxy-ethyl)isocyanurate, N,N"-bis(hydroxy-
ethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol,
trimethylolpropane, 4-hydroxy-methyl-1-phospha-2,6,7-

trioxabicyclo[2.2.2]octane and mixtures thereof, and the like,
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2,2' -thiobis(6-t-butyl phenol), 4, 4" -t hiobis(3-nethyl-6-t-butyl phenol), 2, 2" -
nmet hyl enebi s(4- net hyl-6-t - butyl phenol ),

2,2' -nmet hyl enebi s(4-ethyl-6-tbutyl phenol),

2, 2' - et hyl enebi s[ 4- net hyl - 6- (a- net hyl cycl ohexyl ) phenol ], 2,2'-

met hyl enebi s(4- net hyl- 6- cycl ohexyl phenol ),

2,2 nethylenebis(4 6- di-tbutylphenol)

2,2 -ethylidenebis(4,6-di-t-butyl phenol) '

4, 4' - net hﬁr@ﬁgﬁpé@e(ﬁt%gt gl@utzl ﬁgtwqu@ﬁayl)proplomc acid such as N,N'-bis[3-

TR U in, s

hydr OXyphQﬂuY%l)&-}ﬁ‘]HMﬁ?ﬁﬁ@t@ylﬂprép@h?l?%h@#ﬁwénédxBMﬁirﬁé)XM “N=bis[3-(3',5'"-di-t-
met hyl phenyl ) but ane 1,3-tris(5 but y1-4-hydr oxy-2 nethylphenyl)butane,

et hyl ene glupdet'- htgdSJ[XSPBemylmapsohylﬂiutmelthwénémmmqpdmhyh]xtlbas ytharegf,
2,4,6-tris(3,5-di-t-butyl-4-phenoxy)-1, 3,5-triazine,
tris(4-t- l?u”fjﬁﬁeﬁ Bydr oxy- 2, 6- di net hyl benzyl )| socyanurat e,

bi s( 3, 5-di ydr oxy L

tris[2- (STO%DE)@jé ’ % {;‘ tﬁ r))’ cé)g%%@g' oXy) e?cff)yr]ejr c?ctfﬁﬂﬁ? rtO«LJ

di et hy1- 3.a2d mixtures thereof, and the Ilke _

di -t - but y1- 4- hydr oxybenzyl phosphonat e, di - n- oct adecy1- 3, 5-di -t - but y1- 4-
hydr oxybenzyl pHospgastod, thalhyidwmeddref 3nthexddarnt-ibolugé-Mydroquinone, 2,6-

hydr oxybenzyl phosphoni ¢ aci d nonoester, n-octadecyl-3-(3,5-di-t- butyl 4-
hydr oxyph@hip)‘i‘l -opnetexerhrlent a?lét@tfr%}"t'@tqfaﬁ“ﬁ(’ee:S di 2.6: Huiramyla-

hydr oxyci t hi odi e |, ene- bi 4- hyd% XY ¢i.nnamat e) ,
e MR oyt e B A B HokyRl e beney | § BTG5, 6.
di oxaoct aRpéfyuMARRI SA 8. d|5'b‘iijty”l 4—h§’d+b¥{'arﬂs$]¥dr335éb¢ltfbr&w5%droxyphenyl
hexanet hyl enebi s(3, 5-di -t - butyl - 4- hydr oxyci nnamate), triethylene glycol
bi s(5- t- bigaydted- thy(cBrS})dy-{Butm{lthdroxyphenyl) adipate and mixtures thereof,

ci nnamat e) , 3 9- hi s[ 2-(3-(3-t-butyl-4-hydroxy-5-

met hyl pheAJH i BF-onyl oxy) - 1, 1- di et hyl et hyI] 2,4,8,1 o-

ety soxeen ol Soabdeenar, MLk Sdheg S pliokaBl Vinfips, e

hydr OXyphBBch)tWrQ@r'n@ﬂWI)]-beé?@Q&t hy4 @Wuaaééwth@d?ﬂeﬁhw (blclﬁ@sola”@|lé’uﬁ?l or nore

of the above antioxidants can be used
3,3'-thiodipropionate, tridecyl 3, 3' -thiodipropionate, dimyristyl  3,3'-
thiodipropionate, distearyl 3,3'-thiodipropionate, lauryl stearyl 3,3'-
thiodipropionate, neopentanetetrayltetrakis(3-lauryl thiopropionate) and,
pentaerythrityltetrakis(3-laurylpropionate).

Examples of the phosphorus-based antioxidant include triphenyl

phosphite, tris(nonylphenyl)phosphite, tris(2,4-di-f-butylphenyl)phosphite, 6-
[3-(3-t-buthyl-4-hydroxy-5-methylphenyl)propoxyl-2,4,6,8,10-tetra-t-
buthyldibenzo[d.f][1.3.2]dioxaphosphepine, trilauryl phosphite, trioctadecyl
phosphite, distearyl pentaerythritol diphosphite, diisodecyl pentaerythritol
diphosphite, bis(2,4-di-t-butylphenyl)pentaerythritol diphosphite, bis(2,4-di-t-
butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,6-di-t-butyl-4-
methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tri-t-
butylphenyl)pentaerythritol diphosphite, tristearylsorbitol  triphosphite,
tetrakis(2,4-di-t-butyl-phenyl)-4,4'-diphenylene diphosphonite, 2,2'-
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Mor epr ef er abl ephosphor us- basedant i oxi dant si ncl ude

tri s(nonyl phenyl ) phosphite,tris(2,4-di-t-butyl phenyl)phosphite, 643434-
but hyl- 4- hydr oxy- 5- et hyl phenyl ) pr opoxy] -2, 4,6,8,1 O-tetra-t-buthyl benzo
[d.f][1.3.2]di oxaphosphepi ne, distearyl pentaerythritol

di phosphite, bis(2,4-

di -t-butyl phenyl ) pentaerythritol di phosphite, bis(2,4-di-t-butyl-6-

met hyl phen ent aeryt hritol di phosphite, blSﬁZ 6-di-t-butyl-4-

ot hyl bheryhBEnERBH Bty h gL Rtstnexy phosphite,  2,2-

tetrakis ene di nite

2,2 - et g}%l’t@r%gjbpé%g%gc?'ﬂ%%% %]Ieﬁgﬁfélfﬁ/sfﬁggm{ehyl hexwg%hhg -#bygl-e-

2,2' -et hy|nhé1ﬁ8l@hbﬁ3(l§’etﬁylgho§pmtét yl - phenyl ) f I uor ophosphiit@, 4-di-t-butyl-6-
bIS(2 4-di -t - butyl - 6- net hyl phenypet hyl ~phosphi te,

2-(2, 4, 6- methylpbany)mpﬁmelmb)sphlﬁe et hy2 (3r06tyH-bLlityd; gheny B phetyhdrhutaine,
2,2",2" -n|tr|Io[tr|ethyItr|s(3

t et r at - but'y 2 LXEPhasRIHEIANED 2Z%il%l’)'“bﬂ&'ﬁm’lfr@(ﬁ@d5t51ée'lri"l€é’u'ﬂdnﬁ1one or

nor e of t i n anpl es of nore
preferabl e q%plyggizgﬁé}tl)%)ﬁ g%ﬁ)ee @gmﬁg ecfeﬁ'ﬁh%%f anéh?E%; ate 4-t - butyl phenyl
salicylate, 2, 4dimdlebet YH@U%WOI& ab%oTtSjér |F1CIQH53é%héylatehd’éer\%¥MQ§@éeﬁt €,

4-t - octylphenyl salicylate, 2,4-dihydroxybenzophenone, 2-

hydr oxy- 4amﬂmxybehm/dmbeAGMtyIEhEWrm{mylémcz awbmwwmmmne ,52di2f- -

di hydr oxy- 4- net hoxybenzophenone, bi s(5-benzoyl-4-hydroxy-2- ‘

met hoxyphBHYI-frBYaxybenzopte,4 4 ﬂétQ%HPH?@Wybenzﬁiiﬁé’l’ﬁiﬁe 2- (t2sMyldr oxy-

5-met hyl p trlazle

hydr oxyphgﬁt&ﬁ%&ﬁ% Pfﬂ%ﬁ% 56'% y”?s%rﬁf”ﬁtl Lh‘%\?Q?E%JypI’Ofeﬁy‘i‘ hiRYbE i azol e,
2- (2" - hydydrey nztoa@&taétebgwle) l@,ea?-%mgaaoh g@eﬁzog% Yb-nethyds @xy - 5-

met hyl pheny1) - 5- chl or obenzot ri azol e - uty - hydr oxy-5" -t~ but yl -
phenyl ) bedizbbutybpbéry!l 25(-2i- t-bytyn-@xyydlroxpnéryzldawplndnyilx)lhesztbbreofi,zah@
2-(3,5 - di-t-anyl-2'-hydroxyphenyl)benzotriazole, 2[2'-hyd

roxy-3', 5thedike; a, adi net hyl benzyl ) pheny1] - 2H benzotr| azol e and the like, and
one or no abgve ul travi ol et ab orb

one O T Syl BE oM BB R e B Eraregpud:

bi s(2, 2, 6h@atrbRi-uanBeiHak 1) ; pent et hyl- 4-
pi peri dyI )ﬁgeﬁ%cat e, b%g?nl\#op(?‘t%gwé{z %ﬁgjag&)t@}e?rog?%xﬁﬁ;%g%&p%@ﬁ dy@tgl

sebacat e, dlbySr(oNybiemEyH!@oyjoeﬂz@prE‘er@nbet ramet hy1- 4dbip(peenziyll-p- m&bazpelze bi s(N-
cycl ohexyl oxy-2, 2, 6, 6-tetranet hyl-4-pi peridyl)sebacate, bis(1,?2,2,6,6-

pent anet Hygth@xi,jpl@p@mylmqw?ngg 2,844 tetmyrowbﬁyaophenone and ‘mixtures

r oxybenzyt%)eie%éb%,tj% l nat e,

bi s(1-acroy ?ramethyl 4-piperidyl)2,2-bis(3,5-di-t-butyl-4-
[0081]
2-(2'-hydroxyphenyl)benzotriazoles such as 2-(2-hydroxy-5-

methylphenyl)benzotriazole, 2-(3',5'-di-t-butyl-2'-hydroxyphenyl)benzotriazole,
2-(5'-t-butyl-2'-hydroxyphenyl)benzotriazole, 2-(2'-hydroxy-5'-¢t-
octylphenyl)benzotriazole, 2-(3-t-butyl-2-hydroxy-5-methylphenyl)-5-
chlorobenzotriazole, 2-(3'-s-butyl-2'-hydroxy-5'-t-butylphenyl)benzotriazole, 2-
(2'-hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5'-di-t-amyl-2'-
hydroxyphenyl)benzotriazole, 2-[2'-hydroxy-3',5'-bis(a, 0~
dimethylbenzyl)phenyl]-2H-benzotriazole, 2-[(3'-t-butyl-2'-hydroxyphenyl)-5'-
(2-octyloxycarbonylethyl)phenyl]-5-chlorobenzotriazole, 2-[3'-t-butyl-5'-[2-(2-
ethylhexyloxy)carbonylethyl]-2'-hydroxyphenyl]-5-chlorobenzotriazole, 2-[3'-t-
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hydr oxybenzy1l) - 2- but yl mal onat e, bi s(2, 2, 6, 6-tetranet hyl- 4-

pi peridyl)succinate, 2,2,6,6-tetranethyl-4-piperidyl nethacrylate,
4-13-(3,5-dit-butyl-4-hydroxyphenyl) propi onyl oxy] -142-(3-(3,5-di-t-butyl-4-
hydr oxyphenyl ) pr opi onyl oxy) et hyl ] -2, 2, 6, 6-t et ranet hyl pi peri di ne,

2-met hyl- 2-

(2,2,6, 6-tetranethyl-4-piperidyl)amno-N-(2,2,6,6-tetranethyl-

pi peri dyl) propi onanm de, tetrakis(2, 2, 6, 6-tetranet hyl-4-piperi dyl)l 2,3, 4-
but ane t ethudyad’ ﬁwﬁmxytfe -(2- methoxycarbonylethyl)phenyl] -5-chlorobenzotriazole, 2-
tetrakis( ent y erl anefetr Xy | at e;
i xed oot dPCHEUI- DA RR0S @2 el ae kR boPr R sl Aot 4o b
1,2,2,6, 6+, | X | f| ed
o oduced SRR {22868 Q%@SS%%WA*Q%.‘"%%W itz Bfo ATAY1

2,2,6,6- t@t'-lhadﬁixm&-[zlw(mlelﬂeﬂIhéilyﬂmly)@a’rdoﬁyléfhy(jﬁb@rﬁm]benmmedomt er 2f[eed
produced of 1,2,3,4-butanetetracarboxylic acid with

é 2, 2h6I eiﬁdmm%t(wlﬁai@tnr@mdwwhibahramnmtbylbﬁs(2 hydr oxy- 1, 1-

i et et t 5 t f

or oduced ety pRatultisizaliBebby acar boxy | 2 - Gh EH-2 13 RyBhBEHERe hy - -
pi peridi n%hﬂﬂ?tg I‘%OlPIII of hydro xlja’rér di meppyl et ?lgns “#odBcd: 2 Hydroxy-5'-

tetraoxaspiro ane; ycondensat e of t hyl sucm nat with 1-(2-

hydr oxy- ?Wh)lpﬁeﬁ'%ﬁféﬁ&wr%zaleﬁ - t et gaget hyl pi D3 itdiung; polydf 4G~ 5aephol i no-
1,3,5-triazine-2,4-diyl)((2,2,6,6-tetranet hyl-4-
pi peri dyl Jsoechdyrverdrmatylgthyieery)lbe6z@riazeleanet hyd, 24mgtfwéemec!>9?4[§ii(aﬁno)] and

Pﬁ;{[ (6-( %enzotrlazctnlgt alme4 P1y| %U?E eji:-almgth?!bturtylﬂ%phgr?olz # 'dl %Myﬁénéb $[ 6 tetrame
4-pi perid e, . et pen o)] and
the |ike, )‘SBW %&gé@%ﬁﬁ%&%s@e@ Si noﬁ @OBEM coﬁ%?ﬂrﬂiy:bgh ﬁp %\{\Agwlgpr‘é]nnre
Wien an aghyjceyi dant i s added i@ t he ther m)pl ast-{3-takylemhyaeders'ak. the
total anmount of the antioxidant is, per 100 parts by weight of the

t her nopl agtath,omlaybmyletbylmmﬂbynmtdaz@eolcqmetn§a19y Gleirgti(3t o5 1garts by

the pr esefI"V 08Nt SOFs. MoMedm RV a o dECh Sy A T4 A PUT S hapes
such as ay, %rug}, eet Hr@prhé’t‘é Ory %n@{?@él)%,neco L+ Bul NN g,qgfg _Bg. net hod

such as ex | di I'njection ression nolding, hollo
mol di ng, B@ﬂiﬁtﬂ@t@len@m %yems;pherﬁm] Peop1OhateN@ctydrsd[3iish utyBE-(BFechi@ivbi ous

products. EXAMPLES
2H-benzotriazole2-yl)-4-hydroxyphenyl] propionate, methyl 3-[3-f-butyl-5-(5-
chloro-2H-benzotriazole-2-yl)-4-hydroxyphenyl] propionate, 3-[3-f-butyl-5-(5-
chloro-2H-benzotriazole-2-yl)-4-hydroxyphenyllpropionic acid and mixtures
thereof, and the like.

Examples of the photostabilizer include hindered amine type
photostabilizers such as bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate,
bis((2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-
piperidyl) sebacate, bis(N-octoxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate,
bis(N-benzyloxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate, bis(N-
cyclohexyloxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate, bis(1,2,2,6,6-
pentamethyl-4-piperidyl) 2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-butyl malonate,
bis(1-acroyl-2,2,6,6-tetramethyl-4-piperidyl) 2,2-bis(3,5-di-t-butyl-4-
hydroxybenzyl)-2-butyl malonate, bis(1,2,2,6,6-pentamethyl-4-piperidyldecane
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The present invention is explained below by reference to Exanpl es and
Conpar ati ve exanpl es. Physical properties were evaluated by the foll ow ng

met hods. 1. Mooney viscosity (M.1+4) The Mboney viscosity of a
pol ymer was measured at 100C in accordance with JI'S K6300 (1994). 2. Vinyl
bond content (units: % by nol) The vinyl bond content of a pol yner

was determ ned by IR spectroscopy fromthe absorption intensity at around

910 cm |, which is an absorption peak of a vinyl group. 3. Styrene unit
content (dmate: 2yp®68gtramieyht ¥-piperidyl mmadastyatene 4ddr 3. Tohi-butyl ¥t a

(1995, 4 e Rh Ty oG R B g e B r cak o A No. 3 shape
dunbbel | W9BloxDb R 11RSH EH} o0Meu0o% BhERahLBISAToaASE, | B-AGkRIdance w th

JI'S K6251, "the’test” piece S using a tehsile tester a
pr edet er (22, 8peeaime D 4rgipaiidyl)andind-N2 23, 6 2aghhediyd-4el ongati on when the
test piece broke were neasured. 5. Vol atile conponent content The

wei ght of PlRefHebpopicramidepol yetsakists B Pitatetiametiplabuinalidydf or &.28d- af t er
heat trea nt at, 170C for. 5 m nut ' an MX-5 eat dryin e

noi st ure éﬁ% zg‘?tr?‘r%?ﬁﬁ?’éyg?ﬁr e@trﬁy‘sﬁé%:%ﬁﬁ@?"ﬁt?ﬁqt‘gB',peéfﬂMxt ﬂ%’ X‘Pf erence
bet ween t ig r moplastic waRr Lal fo e heat

t r eat ment Bgtr?\(g{%t h%&@%ﬁ@%@?’he &ﬁ%@mpﬁ%ﬁ%?po@hﬁ?éﬁat in ar‘ ’%é§’?er t he

heat treabuownkteteradedgliol Beid, witht 1,2 bes Begbimethyl-Agip&edindplaagt ic pol ymer
materi al before the heat treatnment as 100% by weight. Exanple 1 A
twi n scretfideegpolder having four vents, that is, a first vent, a second

t, third t.,. d f t o d fromt h t i d f
o B SO Rt St bt 1 I SRR SRR %2, g
bet t i h , 1 ek d t
oL veen Lhenbidity e PlpsHEhS hSpsecenolant iy shotl st pokg Bt veen

third vent 2ahd-dhenétetratirberplic wasd waed2,2,6,6-tetrabghglyd pistaidisimaed at ur e
was set at 120C, a degassing operation was carried out by the 4 vents, a

conposi t i dririgerrnolipmired resteifiadalprediscanef Ardd3 drbuiaheteiteeateakylic acid

Chor mopl aliic. paaere RYMAHTS APHPENIGE 106N Har t 8- Bp NRTYHIORT e

styrene- b&'ih?é%ﬁ@ﬁyﬁ:)gﬂg!éfﬁ'@-ﬁetr&&a@%fr‘b%.%n\ﬁ@k%; Rixeh e%%grﬁfé%ebrcﬂdct and
of 1,2,3,4-butanetetracarboxylic acid with 2,2,6,6-tetramethyl-4-piperidinol
and 3,9-bis(2-hydroxy-1,1-dimethylethyl)-2,4,8,10-
tetraoxaspiro[5.5]undecane; polycondensate of dimethyl succinate with 1-(2-
hydroxy-ethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine, poly[(6-morpholino-
1,3,5-triazine-2,4-diyl)((2,2,6,6-tetramethyl-4-
piperidyl)imino)hexamethylene((2,2,6,6-tetramethyl-4-piperidyl)imino)],
poly[(6-(1,1,3,3-tetramethylbutyl)imino-1,3,5-triazine-2,4-diyl((2,2,6,6-
tetramethyl-4-piperidyl)imino)hexamethylene((2,2,6,6-tetramethyl-4-
piperidyl)imino)); polycondensate of N,N'-bis(2,2,6,6-tetramethyl-4-
piperidyl)hexamethylenediamine with 1,2-dibromoethane; N,N',4,7-
tetrakis[4,6-bis(N-butyl-N-(2,2,6,6-tetramethyl-4-piperidyl)amino)-1,3,5-
triazine-2-yl]-4,7-diazadecane-1,10-diamine, N,N’ 4-tris[4,6-bis(N-butyl-N-
(2,2,6,6-tetramethyl-4-piperidyl)amino)-1,3,5-triazine-2-yl]-4,7-diazadecane-
1,10-diamine, N,N' 4,7-tetrakis[4,6-bis(N-butyl-N-(1,2,2,6,6-pentamethyl-4-
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0.9 parts by weight of a phenol -based anti oxi dant and a sul fur-based
anti oxi dant, Mooney viscosity (M.1+4 (100C)) 68, styrene-butadiene

copol ymer: styrene content 28% by wei ght, vinyl content 36 nol% (the
content of industrial hexane being 18 parts by weight per 100 parts by
wei ght of oil-extended thernoplastic polymer A) was supplied to the twin
screw extruder via the starting material supply opening, 1.25 parts by

wei ght (per 100 parts by weight of oil-extended thernoplastic pol yrrer A) of
a 20% by vipgidy aqiedub 3dolriazins2ofl-4.7 eheaasieeanerd . Kugigniee. t o N-He4t wi n

screw extrud th r ui d .inl er. 100 parts
by wei ght tB? 0(?}4 Z’X bé'ﬁ’d (fhedrh%p‘?%%?fn@ﬁygﬁﬁé?”%”b%? \Aﬁiaggatrﬁ %Z'%ppl ied to
the twin scyew Yl 4dsand. R 100BaSeROAH hinduid thBteRl, atthalikder mopl asti ¢
pol yner material containing oil-extended thernoplastic polyméer A and

trehal ose dchgatei haet photoskibdiizeesl dushass tetieyl n@elyass-Bc3-dahemgt acatiatei al  A)
was extruded through a die. The ratio of the anount of conposition supplied

(kg/ Hr) t dsQasdy!serceyanedt Bdirtieay! dsedate ripaihyl amsamonsithesnosiamays.

L LA Bl G B B T
conmponent n?é}ﬂbﬁﬁhn‘?ifan{alﬁ@ ﬁ@ﬂ{mbﬁbh%trwyymetﬁ@ﬁEi’nﬁhm%té’tétn@l qg are

shown in Tabl e rts by wei'ght of the thernoplastic polyner
mat eri al Aadhir@etheﬁy p?@aéomaylt)sz etwgingblineofandi mixtarespthedect, araiehe Ul trasi |
VN3-G Degussa), 6.4 parts by weight of a silane coupling agent (product
name: Si 6 keDegussa) 6.4 parts by weight of car bon bl ack (product nane:

Di abl ack N3 M t em cal r por at i 29. 6 pa ght of an
ext ender G{9<€ t’B?%"ﬂ"ﬁc@’% Kﬁfsléﬁi‘cgﬁlaﬁpé’hc Plﬁéréf? %:%)'th%bmﬁﬁarts by
wei ght of cal Co.,
Vel O (89 SOULEHBNIbUPRAMEN, RRTEI4 IRy %ﬁ*ﬁ‘@g%%%h?@f L i o,
1 part bymmiogmyl eéted nithal @RIt N@GtAGE| endiixtuley hausdf, aadehe Boxi nol CZ,
Sum tono Chem cal Co., Ltd.), 1 part by weight of a vul cani zi ng accel erator

(product H¥¥] Soxinol D, Sum'torm Chemical Co., Ltd.), 1.5 parts by wei ght

of a wax égrod ct, nane; N O.IChI Shln ﬂ@g@? cal Hﬂdustrl

Ltd.), aPPg b@/h‘%@f‘tﬁm '28f§ sGHFYy r"’\l?/er'é PWRFaPlSGs Srla Labo
Pl astom'h %o 'bS%Q li§e 22 PRUYJERY| -2y 1arfiliGe, PO LY. BRI o dee PRt 510N

obt ai ned vv|a85 rr)@ de@ I|&?1to sﬂ?%ﬁeéns E}Iaa 6 i nch rc?l I ,Vgngl t he sheet
was vul cadi-zedtylyiliveat i ng at  18QGhéxy-24&thpionahiidet 0 pr epar eNaV'-bis(B t hi ck
vul cani zed sheet. The results of evaluation of the physical fropertl es of

the vul cafimaitlylsmiraprapy)stesmdei n2-BHIY- qf-bEWér&pP@ozyamhde “FHOX¥r ocedur e
of Exanpl ea e t at .the t_of.the conmposition nmade
of the?pm)gl agmfﬁ {3’@? -ﬁ%}ygo'&(a)éﬁ@% ?{H{}g‘f)?tf”aels 85(369 a C{JBE ﬁ%d V\rr/gs I1 I11 tines P
that of Ezqmyer&yaﬂenwgl§§rtﬁ%hettgbboa}@dtoﬁasmge&%uéh?a@ biagsridpat of

Exanpl e 1. 'Extrusi'on cohdit’ions vol ati |l e conmponent content of the

t her nopl alsgdroxpalguipioxymienyi)al, 3pbtridzivese], 2a(2dhydiexy-dsadtyisxydheeydtaiat i on of
the physical properties of the vul canized sheet are shown in Table 1.

Exanpl e 3bis(2,4- dlmﬁ?ﬂb’lqimdﬁdhﬁé fazbeanpl 2-12. deihydspenhenyet Gebis(d.Aat t he

t of th d £ th | dustri al
hexane SUNBIRAPBR | SabtTHEEe 1 heded e BUNR D1 PRI PHE Wb Pt | onal
speed wasyle %I%ﬁé@?) ﬁ@a‘é tdzifganpl eZJ(Zp@HTr%Sh %gpg&ﬂgﬂhtehgp% sligqvol atile

conmponent cont'e thé thernoplastic ai ne and the

results qﬁeﬁwﬁimtyl)ms@‘trrafzmephyzu(mlydwwpeﬁbd@@/mfxyphenwphcmms@d sheet
are shown in Table 1. Reference Exanple The procedure of Exanple 1

was repeaisetieselgtyl) hét5 1rlqmme by wei ght 2([§é‘ryd1@>0/ ﬁdat@dmxm&ngml of

| -extended th | | d
Chl et 1° GpRRUIP a4 PR A R ety e ) o aren ee gHEdhi ar-Fre
th | t t | uat f
the phys: 2o Bﬁ)péi%‘%@d%%kﬁ&w@“%ﬁ%ﬂ. zeagi?éé@ﬁgﬁ’?“ﬁ”}”c’ e 1 °

Referencqr,ﬁ.agmr@ rixtures therebiCafd afenky. e of Exanple 2 was repeated except
that 1 part by weight (per 100 parts by weight of oil - ext ended

t her nopl asti ¢ bsampias K)thofstakitizer inakideugfsio, dddroxy! Bindpdsdsuail as MN-
Extrusion conditions, the volatile conponent content of the thernoplastic
pol ymer material obtained, and the results of evaluation of the physical
properties of the vul cani zed sheet arg, shown in Table 1. (Table 1)



i nder

Ex. 1 Ex. 2 Ex. 3 Ref. Ex. 1Ref. Ex. 2 Extrusion conditions Cyl
1 1.20

tenperature (C)120 120 120 120 120 Screw rotational speed ratio"

dibenzylhydroxyamine, N,N-diethylhydroxyamine, N,N-dioctylhydroxyamine,
N, N-dilaurylhydroxyamine, N, N-ditetradecylhydroxyamine, N, N-
dihexadecylhydroxyamine, N,N-dioctadecylhydroxyamine, N-hexadecyl-N-
octadecylhydroxyamine, N-heptadecyl-N-octadecylhydroxyamine and mixtures
thereof, and the like, in addition to the above-described materials.

Examples of the metal deactivator include metal deactivators such as
a thiocarbamate, a salicylic acid, a benzotriazole, an imidazole, and a
thiadiazole.

Examples of the nucleating agent include nucleating agents such as a
phosphoric acid metal salt, a benzylidenesorbitol, and a carboxylic acid metal
salt.

Examples of the lubricant include an aliphatic hydrocarbon such as a
paraffin or wax, a higher aliphatic acid having 8 to 22 carbon atoms, a metal
(Al, Ca, Mg, Zn) salt of a higher aliphatic acid having 8 to 22 carbon atoms,
an aliphatic alcohol having 8 to 22 carbon atoms, a polyglycol, an ester
formed from a higher fatty acid having 4 to 22 carbon atoms and an aliphatic
monohydric alcohol having 4 to 18 carbon atoms, a higher aliphatic amide
having 8 to 22 carbon atoms, a silicone oil, and a rosin derivative.

Examples of the antistatic agent include a nonionic antistatic agent
such as an ester or an ether; an anionic antistatic agent such as a sulfonic
acid salt or a phosphoric acid salt; a cationic antistatic agent; and an
amphoteric antistatic agent.

Examples of the flame retardant include an inorganic flame retardant
such as magnesium hydroxide or aluminum hydroxide; and an organic flame
retardant such as a halogen-based flame retardant or a phosphorus-based
flame retardant.

Examples of the filler include carbon bilack, white carbon, clay, mica,
calcium carbonate, and talc.

Examples of the pigment include an organic pigment such as an
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1.48 1 1.20 Starting material supply opening Proportion of conposition
supplied* 11 1.11 1.23 1 1.11 Liquid inlet 1 Pol ymer tenperature (C) 155

165 175

isoindolinone-based pigment, an azo-based pigment, a phthalocyanine-based
pigment, a threnene-based pigment, or a quinacridone-based pigment; and an
inorganic pigment such as carbon black, colcothar, chrome [ead, molybdate
orange, normal lead chromate, lead molybdate, titanium white, ultramarine,
navy blue/cobalt blue, titanium yellow, graphite, and zinc white.

Among the above additives, preferably used are phenol type
antioxidants, phosphorus-based antioxidants, sulfur-based antioxidants,
ultraviolet absorbers and hindered amine type photostabilizers.

More preferable phenol type antioxidants include 2-[1-(2-hydroxy-3,5-
di-t-pentyiphenyl)ethyl]-4,6-di-f-pentylphenylacrylate, 2-t-butyl-6-(3-f-butyl-2-
hydroxy-5-methylbenzyl)-4-methylphenylacrylate, 2,6-di-t-butyl-4-
methylphenol, 2,4,6-tri-f-butylphenol, 2,4-dioctylthiomethyl-6-methylphenol,
2,2'-thiobis(6-t-butylphenol), 4,4'-thiobis(3-methyl-6-t-butylphenol), 2,2'-

methylenebis(4-methyl-6-f-butylphenol), 2,2'-methylenebis(4-ethyl-6-t-
butylphenol), 2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)phenol], 2,2'-
methylenebis(4-methyl-6-cyclohexylphenol), 2,2'-methylenebis(4,6-di-t-
butylphenol), 2,2'-ethylidenebis(4,6-di-t-butylphenol), 4,4'-methylenebis(6-t-
butyl-2-methyiphenol), 4,4'-methylenebis(2,6-di-t-butylphenol), 4.4'-
butylidenebis(3-methyl-6-f-butylphenol), 1,1-bis(4-
hydroxyphenyl)cyclohexane, 1,1-bis(5-t-butyl-4-hydroxy-2-

methylphenyl)butane, 1,1,3-tris(5-t-butyl-4-hydroxy-2-methylphenyl)butane,
ethylene glycol bis[3,3-bis-3'-t-butyl-4'-hydroxyphenyl] butyrate,

2,4,6-tris(3,5-di-t-butyl-4-phenoxy)-1,3,5-triazine, tris(4-f-butyl-3-hydroxy-2,6-
dimethylbenzyl)isocyanurate, bis(3,5-di-t-butyl-4-hydroxybenzyl)isocyanurate,
tris[2-(3',5'-di-t-butyl-4'-hydroxy-cinnamoyloxy)ethyllisocyanurate, diethyl-3,5-
di-t-butyl-4-hydroxybenzyl phosphonate, di-n-octadecyl-3,5-di-t-butyl-4-
hydroxybenzyl phosphonate, calcium salt of 3,5-di-f-butyl-4-
hydroxybenzylphosphonic acid monoester, n-octadecyl-3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionate, neopentanetetrayltetrakis(3,5-di-t-butyl-4-
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155 165 Hexane content (parts by weight)*32.8 3.0 3.2 2.8 3.0 Material
supplied. T liquid*5 T liquicl.5 T Iiquid*5 Water Water Anount supplied

(parts by weight)*1.25 1.25 1.25 1 1

hydroxycinnamate), thiodiethylene-bis(3,5-di-t-butyl-4-hydroxycinnamate),
1,3,5-trimethyl-2,4,6-tris(3,5-di-f-butyl-4-hydroxybenzyl)benzene, 3,6-
dioxaoctamethylenebis(3,5-di-f-butyl-4-hydroxycinnamate),
hexamethylenebis(3,5-di-t-butyl-4-hydroxycinnamate), triethylene glycol bis(5-
{-butyl-4-hydroxy-3-methyl cinnamate), 3,9-bis[2-(3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propionyloxy)-1,1-dimethylethyl]-2,4,8,10-
tetraoxaspiro[5.5]undecane, N,N'-bis[3-(3',5'-di-t-butyl-4'-
hydroxyphenyl)propionyl]hydrazine, N,N'-bis[3-(3',5'-di-t-butyl-4'-
hydroxyphenyl)propionyllhexamethylenediamine and the like, and one or more
of the above antioxidants can be used.

More preferable phosphorus-based antioxidants include
tris(nonylphenyl)phosphite, tris(2,4-di-t-butylphenyl)phosphite, 6-[3-(3-t-
buthyl-4-hydroxy-5-methylphenyl)propoxy]-2,4,6,8,10-tetra-t-buthylbenzo
[d.f][1.3.2]dioxaphosphepine, distearyl pentaerythritol diphosphite, bis(2,4-
di-f-butylphenyl)pentaerythritol diphosphite, bis(2,4-di-f-butyl-6-
methylphenyl)pentaerythritol diphosphite, bis(2,6-di-f-butyl-4-
methylphenyl)pentaerythritol diphosphite, tetrakis(2,4-di-t-butyl-phenyl)-4,4'-
diphenylene diphosphonite, 2,2'-methylenebis(4,6-di-f-butyl-phenyl)  2-
ethylhexyl phosphite, 2,2'-ethylidenebis(4,6-di-t-butyl-phenyl)fluorophosphite,
bis(2,4-di-t-butyl-6-methylphenyl)ethyl phosphite, 2-(2,4,6-tri-t-butyl-phenyl)-
5-ethyl-5-butyl-1,3,2-oxaphosphorinane, 2,2',2"-nitrilo{triethyltris(3,3',5,5'-
tetrat-butyl-1,1'-biphenyl-2,2'-diyl) phosphite and the like, and one or more of
the above antioxidants can be used.

Examples of more preferable ultraviolet absorbers include phenyl
salicylate, 4-t-butylphenyl salicylate, 2,4-di-t-butylphenyl 3',5'-di-f-butyl-4'-
hydroxybenzoate, 4-t-octylphenyl salicylate, 2,4-dihydroxybenzophenone, 2-
hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone, 2,2'-
dihydroxy-4-methoxybenzophenone, bis(5-benzoyl-4-hydroxy-2-
methoxyphenyl)methane, 2,2'4,4'-tetrahydroxybenzophenone, 2-(2-hydroxy-
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Liquid inlet 2 Pol ymer tenperature (C)175 185 195 175 185 Hexane
content (parts by weight)*30.9 1.1 1.3 0.9 1.1 Material suppliedWater Water

5-methylphenyl)benzotriazole, 2-(3',5'-di-t-butyl-2'-
hydroxyphenyl)benzotriazole, 2-(5'-t-butyl-2'-hydroxyphenyl)benzotriazole, 2-
(2'-hydroxy-5'-t-octylphenyl)benzotriazole, 2-(3-t-butyl-2-hydroxy-5-
methylphenyl)-5-chlorobenzotriazole, 2-(3'-s-butyl-2'-hydroxy-5'-t-butyl-

phenyl)benzotriazole, 2-(2'-hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5'-
di-t-amyl-2'-hydroxyphenyl)benzotriazole, 2-[2'-hydroxy-3',5'-bis(a,a-
dimethylbenzyl)phenyl]-2H-benzotriazole and the like, and one or more of the
above ultraviolet absorbers can be used.

Examples of more preferable hindered Amine photostabilizers include
bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate, bis(1,2,2,6,6-pentamethyl-4-
piperidyl) sebacate, bis(N-octoxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate,
bis(N-benzyloxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate, bis(N-
cyclohexyloxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate, bis(1,2,2,6,6-
pentamethyl-4-piperidyl)2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-butyl malonate,
bis(1-acroyl-2,2,6,6-tetramethyl-4-piperidyl) 2,2-bis(3,5-di-t-butyl-4-
hydroxybenzyl)-2-butyl malonate, bis(2,2,6,6-tetramethyl-4-
piperidyl)succinate, 2,2,6,6-tetramethyl-4-piperidyl methacrylate, 4-[3-(3,5-di-
t-butyl-4-hydroxyphenyl)propionyloxy]-1-[2-(3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionyloxy)ethyl]-2,2,6,6-tetramethylpiperidine, 2-methyl-2-
(2,2,6,6-tetramethyl-4-piperidyl)amino-N-(2,2,6,6-tetramethyl-4-
piperidyl)propionamide, tetrakis(2,2,6,6-tetramethyl-4-piperidyl) 1,2,3,4-
butane tetracarboxylate,
tetrakis(1,2,6,6-pentamethyl-4-piperidyl)  1,2,3,4-butane  tetracarboxylate;
mixed esterified produced of 1,2,3,4-butanetetracarboxylic acid with 1,2,2,6,6-
pentamethyl-4-piperidinol and 1-tridecanol; mixed esterified produced of
1,2,3,4-butanetetracarboxylic acid with 2,2,6,6-tetramethyl-4-piperidinol and
1-tridecanol; mixed esterified produced of 1,2,3,4-butanetetracarboxylic acid
with 1,2,2,6,6-pentamethyl-4-piperidinol and 3,9-bis(2-hydroxy-1,1-

dimethylethyl)-2,4,8,10-tetraoxaspiro[5.5]undecane; mixed esterified
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Water Water Water Anount supplied (parts by weight)*41 1 1 1 1 Extruder
outl et Polyner tenperature (C) 200 210 220 200 210 Physical properties

produced of 1,2,3 4-butanetetracarboxylic acid with 2,2,6,6-tetramethyl-4-
piperidinol and 3,9-bis(2-hydroxy-1,1-dimethylethyl)-2,4,8,10-
tetraoxaspiro[5.5]undecane; polycondensate of dimethyl succinate with 1-(2-
hydroxy-ethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine; poly[(6-morpholino-
1,3,5-triazine-2,4-diyl)((2,2,6,6-tetramethyl-4-
piperidyl)imino)hexamethylene((2,2,6,6-tetramethyl-4-piperidyl)imino)], and
poly[(6-(1,1,3,3-tetramethylbutyl-)-1,3,5-triazine-2,4-diyl)((2,2,6,6-tetramethyi-
4-piperidyl)imino)hexamethylene((2,2,6,6-tetramethyl-4-piperidyl)imino)] and
the like, and these can be used singly or in combination of two or more.

When an antioxidant is added to the thermoplastic polymer material,
the total amount of the antioxidant is, per 100 parts by weight of the
thermoplastic polymer, preferably from 0.01 parts by weight to 5 parts by
weight.

A thermoplastic polymer material obtained by the method of the
present invention is molded into a molded body having various shapes such
as a film, a sheet, a pipe, or a container by a known molding method such as
extrusion molding, injection molding, compression molding, hollow molding,

foam molding, or crosslinking molding, and is used in various products.

EXAMPLES

The present invention is explained below by reference to Examples
and Comparative examples.

Physical properties were evaluated by the following methods.
1. Mooney viscosity (ML1+4)

The Mooney viscosity of a polymer was measured at 100°C in
accordance with JIS K6300 (1994).
2. Vinyl bond content (units: % by mol)

The vinyl bond content of a polymer was determined by IR

spectroscopy from the absorption intensity at around 910 cm™, which is an
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Vol ati |l e conponent content (wt%0.45 0.50 0.55 0.45 0.50 Tensile properties
Breaking strength (MPa)21 21 21 21 19

absorption peak of a vinyl group.
3. Styrene unit content (units: % by weight)

The styrene unit content of a polymer was determined from refractive
index in accordance with JIS K6383 (1995).

4. Breaking strength and elongation at break

A No. 3 shape dumbbell test piece was cut out from a crosslinked
sheet in accordance with JIS K6251, the test piece was stretched using a
tensile tester at a predetermined speed (500 mm/min), and the strength and
elongation when the test piece broke were measured.

5. Volatile component content

The weight of a thermoplastic polymer material was measured before
and after heat treatment at 170°C for 5 minutes using an MX-50 heat drying
type moisture analyzer manufactured by A&D Company, Limited, and the
difference between the weight of the thermoplastic polymer material before
the heat treatment and the weight of the thermoplastic polymer material after
the heat treatment was determined, with the weight of the thermoplastic
polymer material before the heat treatment as 100% by weight.

Example 1

A twin screw extruder having four vents, that is, a first vent, a second
vent, a third vent, and a fourth vent in order from the upstream side of the
extruder toward the downstream side, a starting material supply opening
between the first vent and the second vent, a first liquid inlet between the
second vent and the third vent, and a second liquid inlet between the third
vent and the fourth vent was used.

The cylinder temperature was set at 120°C, a degassing operation
was carried out by the 4 vents, a composition made up of industrial hexane
and an oil-extended styrene-butadiene copolymer (hereinafter, referred to as
oil-extended thermoplastic polymer A) [containing, per 100 parts by weight of

the styrene-butadiene copolymer, 18 parts by weight of an extender oil and
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El ongation at break (°)/0)620 620 620 620 590 *1 Val ue when rotational
speed of Exanple 1 per unit tinme was defined as 1 *2 Val ue when anount of
conposition supplied (weight) of Exanple 1 was defined as 1 *3 Parts by
wei ght per 100 parts by wei ght of oil-extended thernoplastic polynmer A *4
Parts by wei ght per 100 parts by weight of oil-extended thernoplastic

pol ymer A *5 Aqueous sol ution of 20% by wei ght of trehal ose Exanple 4

A twin screw extruder having four vents, that is, a first vent, a second
vent, a ti0.9dpaentby aneigat faunt pheeotbasedoranépxiiromarite aupstfuedmssdde of

the extruder. toward the downstream si de, a starti snc% mat eri al supply opening
bet ween t R8tiPxidapt,veMeongyd Yiseostc oML vent(10& ) r &8, | isiieBeibmiadiepat ween

t he secon n t t e n o en the
third vengoégf&hﬁ? %ft% hpé/rg% vvgs/d ub eg/e'gﬁt %m %’ﬁghgﬁ% &l q? irpH%r ature
was set afcoﬂa@@of%di%ﬂ@aﬂ%e’i@n@%@?r%ﬂ9'baY@%yC@éTg'h€9eP*100lb)érttshﬁy theupits, a
conposition made up of industrial hexane and an oil - ext ended

st yr ene- bof adli-extendepahgmeoplastir @ohahérer) wes esuppdiet otoasheitivirexscesded

t her nopl astic polynmer B) [containing, per 100 parts by weight of the

styrene- bﬁf‘HHi’%’né'acH‘ﬁoP Rt W@?er@'p%mpéy WeWé‘iggHt2%fpaétﬁ @kﬁ"@‘ﬂﬁr p@l’l and
0.5 parts e antlo ant syl fu a

ant i oxi daﬂpg kﬁ%&y 'Qﬁt)é)l toyI e()?\/ﬁn Gdt?ﬁrat%ﬂs §2p°§{7‘%r le\ﬁ?egt)utg l?eﬁ

copol yrer weﬁmrﬁ{‘t@oﬁg%bﬁmonwfﬁé}%l&@é 93k, suploN¥h tGQIﬁ’é @Rin setewtdMudel he
content of ind rial hexane being 18 parts by weight per 100 parts by
wei ght of viai theeXirstntiguldtinestndpparstbyc weddhtmgrer B) 00vaarisupplweight of tdile twi n
screw extruder via the starting material supply opening, 0.6 parts by

wei ght (péxte:odedﬁaetrsomsv@pgwéﬁf%pf M@t@reW@éosqnwéfe%mtagtwnﬁ@r%r B) of

a 9% by wej aue us SO i,on n 1S $ ied to the, twin screw
ext ruder YFRY ‘% e[ SFFﬂné d'q“moé'?lgp @&me p:ﬁ%ﬁq'g‘jh[""{/ﬁ‘ee( T@&?r&l{rts by
vei ght of thtlanrﬁPfé Qﬂdéﬁeﬁ&@d Whﬂﬁﬂéﬁlcpﬁbwm%rr /B)anQif treRLREe VRS SiHRRE ed to
the twin screw extruder via the second |Iiquid inlet, and a thernoplastic
pol ymer nedferredlto cnthaeirmbpstic Ipodpoh@nchate ridh &) nopd astrudeqbd:ﬂnymgh Bdand

manni t ol ﬁ_herel nafter, referred to as thernoplastic polynmer nmaterial B) was
ext ruded TReéaiihohths @MOTRiof eamMpPSiion supplied (kg/Hr) to the screw rotational

speed (rpm) (amount of composition supplied/screw rotational speed) in the
starting material supply opening was 1.41 (kg/Hr/rpm).

Extrusion conditions and the volatile component content of the
thermoplastic polymer material A obtained are shown in Table 1.

118 parts by weight of the thermoplastic polymer material A obtained,
78.4 parts by weight of silica (product name: Ultrasil VN3-G, Degussa), 6.4
parts by weight of a silane coupling agent (product name: Si69, Degussa), 6.4
parts by weight of carbon black (product name: Diablack N339, Mitsubishi
Chemical Corporation), 29.6 parts by weight of an extender oil (product name:
NC-140, Nippon Oil Corporation), 1.5 parts by weight of an antioxidant
(product name: Antigene 3C, Sumitomo Chemical Co., Ltd.), 2 parts by weight
of stearic acid, 2 parts by weight of zinc white, 1 part by weight of a
vulcanizing accelerator (product name: Soxinol CZ, Sumitomo Chemical Co.,
Ltd.), 1 part by weight of a vulcanizing accelerator (product name: Soxinol D,

Sumitomo Chemical Co., Ltd.), 1.5 parts by weight of a wax (product name:
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t he amount of conposition supplied (kg/H) to the screw rotational speed
(rpm (anmount of conposition supplied/ screw rotational speed) in the

starting material supply opening was 0.92 (kg/ Hr/rpm. Ext rusi on
conditions and the vol atile conponent content of the thernoplastic polyner
material B obtained are shown in Table 1. 137.5 parts by weight of

the thernoplastic polynmer naterial B obtained, 78.4 parts by wei ght of
silica (product nanme: Utrasil VN3-G Degussa), 6.4 parts by weight of a

si | ane cogpinhbg Mgenich( Bhatkec Cheattieal HidaStriaDedwisdad.), @nd par partbybyei ght of
carbon bl ack (product nane: Diabl ack N339, M tsubishi Chem cal

Cor por at | W)jght1af. sulfyarwerepknagsieghby dreans akadrber Piastop i BuREPaRarfe:

NC- 140, Ni q | 1.5 b d
(pr oduct - REETeT RRPSHET 118 Ry sD Bieuh dFeABh Gy MLRLIRE'E0N o1,
of stearign@gl B nreah@ dfs @wnw&htam tife Qﬁemasewaeaﬁ%a By hugdighbt of a

vul cani zi ng accel erator (product nane: Soxinol D, Sum tono Chem cal Co.,
Ltd.), 1 paotC lyr 4&hgMmitesto prepdreant zhmghakoelleratat siigrtodibe reaufts Soxi nol
D, Sumtono Chemcal Co., Ltd.), 1.5 parts by weight of a wax (product
name: Sunfbevaluatipref tBhphxgcahriopedies| Wdﬁh’@t\fq“éﬁn'@ﬁ sheetdane shayp 0 4 parts
by wei ght _of, sul fur were kneaded by neans of a Labo Plastom || to prepare a
pol yrer cgﬁ%@s‘rtl on. The pol yner conposition obtained was nolded into a
sheet by pgRapy §|é)§ a 6 inch roll, and the sheet was vul cani zed by heating at
160C for 45 mnutes to prepare a 2 nmthick vul cani zed sheet. The results
of eval uation dfhet p@cpbyi®i cfAExhpReN twas rapfeatdib exedptahaz e ameant af e shown
in Table 2. Reference Exanple 3 The procedure of Exanple 4 was
repeat ed HiecepmpPPhition onadpaint ObqumO@IIﬁstI@pmlym@o /ﬁoaf\wnéystﬁ\&él RXang

| - ded th i |
oot el AR, IR e b Sh R Emale 1o e 3chaWP RutalBndl Spéedle ¢
t her mopl aWaFCWﬂ)' HiFRes RE rdfatxgp\tp"f’é ngd, Fhswhe dopeiildng, Otfhee\(léld{'@' on of

t he physical properties of the vulcanize heet are shown in Table

Ref er encecémpopést dontent of thelfigerptoptasdier polpfebExaatptial 4btesed, epehtiesl except
that 0.5 part by weight (per 100 parts by weight of oil-extended

t her mopl agasiults paf Wéuatsan of thatndrysieas psepastieePf\tha Yuleaniged sheet @€ and t he
screw rota}t1|onalT '5' was 0.78 tinmes that of Exanple 4. Extrusion

condi ti on8"OWHE vBP'&tT1 e component content of the thernoplastic pol ymer

mat eri al Fp&,ﬂ [éegi and the results of evaluation of the physical properties
of the vulcanized sheet are shown in Table 2. (Table 2) Ex. 4 Ref. Ex. 3
Ref. Ex. 4 Ext el procedmdi dfi Bsmple 1 was repeated except that the amount of

the composition made up of thermoplastic polymer A and industrial hexane
supplied was 1.23 times that of Example 1 and the screw rotational speed
was 1.48 times that of Example 1. Extrusion conditions, the volatile
component content of the thermoplastic polymer material obtained, and the
results of evaluation of the physical properties of the vulcanized sheet are
shown in Table 1.
Reference Example 1

The procedure of Example 1 was repeated except that 1 part by
weight (per 100 parts by weight of oil-extended thermoplastic polymer A) of
water was supplied via liquid inlet 1. Extrusion conditions, the volatile
component content of the thermoplastic polymer material obtained, and the

results of evaluation of the physical properties of the vulcanized sheet are
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Cylinder tenperature (C) 150 150 150 Screw rotational speed ratio” 1 1 0.78
Starting material supply opening Proportion of conposition supplied*2 1 1 1
Liquid inlet 1

shown in Table 1.
Reference Example 2

The procedure of Example 2 was repeated except that 1 part by
weight (per 100 parts by weight of oil-extended thermoplastic polymer A) of
water was supplied via liquid inlet 1. Extrusion conditions, the volatile
component content of the thermoplastic polymer material obtained, and the
results of evaluation of the physical properties of the vulcanized sheet are

shown in Table 1.

(Table 1)
Ex. 1 Ex. 2 Ex. 3 |Ref. Ex. 1|Ref. Ex. 2
Extrusion conditions
Cylinder temperature (°C) 120 120 120 120 120
Screw rotational speed ratio ' 1 1.20 1.48 1 1.20
Starting material supply opening
Proportion of composition supplied'2 1 1.11 1.23 1 1.1
Liquid inlet 1
Polymer temperature (°C) 165 165 175 165 165
Hexane content (parts by weight)™ 2.8 3.0 3.2 2.8 3.0
Material supplied T liquid™® | T tiquid™® | T liquid™® | Water Water
Amount supplied (parts by weight)™ 1.25 1.25 1.25 1 1
Liquid inlet 2
Polymer temperature (°C) 175 185 195 175 185
Hexane content (parts by weighty® = 0.9 1.1 1.3 0.9 1.1
Material supplied Water Water Water Water Water
Amount supplied (parts by weight)™® 1 1 1 1 1
Extruder outlet
Polymer temperature (°C) 200 210 220 200 210
Physical properties 5
Volatile component content (wt%) 0.45 0.50 0.55 0.45 0.50
Tensile properties
Breaking strength (MPa) 21 21 21 21 19
Elongation at break (%) 620 620 620 620 590

*1 Value when rotational speed of Example 1 per unit time was defined as 1
*2 Value when amount of composition supplied (weight) of Example 1 was
defined as 1

*3 Parts by weight per 100 parts by weight of oil-extended thermoplastic
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Pol ymer tenperature (C) 175 175 165 Hexane content (parts by weight)*3 2.9
2.9 3.2 Material supplied MIliquicl.5 Water Water Amount supplied (parts by
weight)*4 0.5 0.5 0.5 Liquid inlet 2

polymer A

*4 Parts by weight per 100 parts by weight of oil-extended thermoplastic
polymer A

*5 Aqueous solution of 20% by weight of trehalose

Example 4

A twin screw extruder having four vents, that is, a first vent, a second
vent, a third vent, and a fourth vent in order from the upstream side of the
extruder toward the downstream side, a starting material supply opening
between the first vent and the second vent, a first liquid inlet between the
second vent and the third vent, and a second liquid inlet between the third
vent and the fourth vent was used.

The cylinder temperature was set at 150°C, a degassing operation
was carried out by the 4 vents, a composition made up of industrial hexane
and an oil-extended styrene-butadiene copolymer (hereinafter, referred to as
oil-extended thermoplastic polymer B) [containing, per 100 parts by weight of
the styrene-butadiene copolymer, 37.5 parts by weight of an extender oil and
0.5 parts by weight of a phenol-based antioxidant and a sulfur-based
antioxidant, Mooney viscosity (MLiss (100°C)) 52, styrene-butadiene
copolymer: styrene content 31% by weight, vinyl content 52 mol%] (the
content of industrial hexane being 18 parts by weight per 100 parts by weight
of oil-extended thermoplastic polymer B) was supplied to the twin screw
extruder via the starting material supply opening, 0.6 parts by weight (per 100
parts by weight of oil-extended thermoplastic polymer B) of a 9% by weight
aqueous solution of mannitol was supplied to the twin screw extruder via the
first liquid inlet, 0.5 part by weight (per 100 parts by weight of oil-extended
thermoplastic polymer B) of water was supplied to the twin screw extruder via
the second liquid inlet, and a thermoplastic polymer material containing oil-
extended thermoplastic polymer B and mannitol (hereinafter, referred to as

thermoplastic polymer material B) was extruded through a die. The ratio of
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Pol ymer tenperature (C) 195 195 185 Hexane content (parts by weight)*3 0.8
0.8 1.2 Material supplied Water Water Water Anount supplied (parts by
wei ght)*4 0.5

the amount of composition supplied (kg/Hr) to the screw rotational speed
(rpm) (amount of composition supplied/screw rotational speed) in the starting
material supply opening was 0.92 (kg/Hr/rpm).

Extrusion conditions and the volatile component content of the
thermoplastic polymer material B obtained are shown in Table 1.

137.5 parts by weight of the thermoplastic polymer material B
obtained, 78.4 parts by weight of silica (product name: Ultrasil VN3-G,
Degussa), 6.4 parts by weight of a silane coupling agent (product name: Si69,
Degussa), 6.4 parts by weight of carbon black (product name: Diablack N339,
Mitsubishi Chemical Corporation), 10.1 parts by weight of an extender oil
(product name: NC-140, Nippon Oil Corporation), 1.5 parts by weight of an
antioxidant (product name: Antigene 3C, Sumitomo Chemical Co., Ltd.), 2
parts by weight of stearic acid, 2 parts by weight of zinc white, 1 part by
weight of a vulcanizing accelerator (product name: Soxinol D, Sumitomo
Chemical Co., Ltd.), 1 part by weight of a vulcanizing accelerator (product
name: Soxinol D, Sumitomo Chemical Co., Ltd.), 1.5 parts by weight of a wax
(product name: Sunnoc N, Ouchi Shinko Chemical Industrial Co., Ltd.), and
1.4 parts by weight of sulfur were kneaded by means of a Labo Plastomill to
prepare a polymer composition. The polymer composition obtained was
molded into a sheet by means of a 6 inch roll, and the sheet was vulcanized
by heating at 160°C for 45 minutes to prepare a 2 mm thick vulcanized sheet.
The results of evaluation of the physical properties of the vulcanized sheet
are shown in Table 2.

Reference Example 3

The procedure of Example 4 was repeated except that 0.5 part by
weight (per 100 parts by weight of oil-extended thermoplastic polymer B) of
water was supplied via liquid inlet 1. Extrusion conditions, the volatile
component content of the thermoplastic polymer material obtained, and the

results of evaluation of the physical properties of the vulcanized sheet are
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0.5 0.5 Extruder outlet Polynmer tenperature (C) 225 225 210 Physi cal
properties Vol ati |l e conponent content (W% O0.25 0.30 0.40 Tensile
properties

shown in Table 2.
Reference Example 4

The procedure of Example 4 was repeated except that 0.5 part by
weight (per 100 parts by weight of oil-extended thermoplastic polymer B) of
water was supplied via liquid inlet 1, and the screw rotational speed was 0.78
times that of Example 4. Extrusion conditions, the volatile component
content of the thermoplastic polymer material obtained, and the results of

evaluation of the physical properties of the vulcanized sheet are shown in

Table 2.
(Table 2)
Ex. 4 Ref. Ex. 3 | Ref. Ex. 4
Extrusion conditions
Cylinder temperature (°C) 150 150 150
Screw rotational speed ratio ' 1 1 0.78
Starting material supply opening
Proportion of composition supplied™ 1 1 1
Liquid inlet 1
Polymer temperature (°C) 175 175 165
Hexane content (parts by weight)™ 2.9 2.9 3.2
Material supplied M liquid™® Water Water
Amount supplied (parts by weight)'4 0.5 0.5 0.5
Liquid inlet 2
Polymer temperature (°C) 198 195 185
Hexane content (parts by weight)'3 0.8 0.8 1.2
Material supplied Water Water Water
Amount supplied (parts by weight)™ 0.5 0.5 0.5
Extruder outlet
Polymer temperature (°C) 225 2256 210
Physical properties
Volatile component content (wt%) 0.25 0.30 0.40
Tensile properties
Breaking strength (MPa) 21 19 21
Elongation at break (%) 540 500 540

*1 Value when rotational speed of Example 4 per unit time was defined as 1
*2 Value when amount of composition supplied (weight) of Example 4 was

defined as 1
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Breaking strength (MPa) 21 19 21 Elongation at break (/0) 540 500 540 *1
Val ue when rotational speed of Exanple 4 per unit tinme was defined as 1 *2
Val ue when anount of conposition supplied (weight) of Exanple 4 was defi ned
as 1 *3 Parts by weight per 100 parts by wei ght of oil-extended
t hernopl astic polynmer B *4 Parts by wei ght per 100 parts by wei ght of
oi | -extended t hernopl astic polyner B *5 Aqueous sol ution of 9% by wei ght of
manni t ol

*3 Parts by weight per 100 parts by weight of oil-extended thermoplastic

polymer B

*4 Parts by weight per 100 parts by weight of oil-extended thermoplastic
polymer B

*5 Aqueous solution of 9% by weight of mannitol

Example 5

A twin screw extruder having four vents, that is, a first vent, a second
vent, a third vent, and a fourth vent in order from the upstream side of the
extruder toward the downstream side, a starting material supply opening
between the first vent and the second vent, a first liquid inlet between the
second vent and the third vent, and a second liquid inlet between the third
vent and the fourth vent was used.

The cylinder temperature was set at 150°C, a degassing operation
was carried out by the 4 vents, a composition made up of industrial hexane
and an oil-extended thermoplastic polymer B (the content of industrial hexane
being 18 parts by weight per 100 parts by weight of oil-extended
thermoplastic polymer B) was supplied to the twin screw extruder via the
starting material supply opening, 0.6 parts by weight (per 100 parts by weight
of oil-extended thermoplastic polymer B) of a 9% by weight aqueous solution
of sorbitol was supplied to the twin screw extruder via the first liquid inlet, 0.5
part by weight (per 100 parts by weight of oil-extended thermoplastic polymer
B) of water was supplied to the twin screw extruder via the second liquid inlet,
and a thermoplastic polymer material containing oil-extended thermoplastic
polymer B and sorbitol (hereinafter, referred to as thermoplastic polymer
material C) was extruded through a die. The ratio of the amount of
composition supplied (kg/Hr) to the screw rotational speed (rpm) (amount of
composition supplied/screw rotational speed) in the starting material supply
opening was 0.92 (kg/Hr/rpm).

137.5 parts by weight of the thermoplastic polymer material C
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Exampl e 5 A twin screw extruder having four vents, that is, a first
vent, a second vent, a third vent, and a fourth vent in order fromthe
upstream side of the extruder toward the downstream side, a starting

mat eri al supply openi ng between the first vent and the second vent, a first
liquid inlet between the second vent and the third vent, and a second
liquid inlet between the third vent and the fourth vent was used.

The cylinder tenperature was set at 150C, a degassi ng operation was carried
out by theMaivedt 8.4 OO Wemtrraﬁema Odrodoctusiameal UhessaingNasad, an

oi | -extended thernoplastic p (the content of industrial hexane

bei ng 18 @ﬁgwsaw Bk pgtis bpemelqé fpaaslﬂaﬁeowwéungmge@i (RoHuglxR AMEFeRi69,

h | h d h
Starting maceRan SE ety oy3ReihES! exBob Bk TaySilht JRE sERbaEE Roab: o by°
vei ght of Ol\@'(éub?s)htl e ich h&/Imp pﬁprlaﬁéﬁ C1(p"?| Yared b@ walgh® &%k Ye i dht oipqueous

sol ution sorbitol was sup ‘o the twn screwextruder via the first
l'i qui d i nl(ptodubt hamer NGOV 40eiNghBon( Pér CaRdraesr)s 1k paets gt wefghi df-axt ended
thernopl astic polymer B) of water was supplied to the twin screM/extruder
via the sastpddanigpredied e@mearmwt@eﬂﬁe?w%&uaﬁtqn&o Mqvwﬁal et ekidal, 2

cont ai ni ng _ai |l - ext ended. t her.no ic po .SOor toI rei nafter,
referred ?’8 tasmf & p?fa§tte|aé'°p%q@né byi‘?ﬁ?'g nce%\f dg?ﬁ igh a
die. The KA%E it of “06 c%ﬁ&#gg{j a%fseff‘e?é‘EBPS(ngon&t SHRRL | %%x(n‘&g/dﬂr)sl;hﬂtoﬁwﬂ? screw
rotational eed conposi tion supplied/ screw rotational
speed) | ndhl@musalactal ngd rrat1epmlb>sw1@rdhy dipeniunginiisg GacBelef&@f Hpfodue) . 137. 5
parts by wei ght of t he t hernopl astic polymer material C obtained, 78.4

parts by wemghSoxinosiD, |Smm(qm@dlj@tm|ﬂ@ln€é® Utct)a‘sﬁlpa‘m:#)me[géwg@égaf)'am 4

6 part s (Haugs Gameopuearhoh HhetkS BRE G AR el H Gk Ligbord "
M t subi shi ﬁgﬂ%\l@§lw§85ﬁ8f QEIkW?relQné'aJé%r%)gH@én‘%ﬂdf%la% FarQst%?ﬁtlI?%jer oi |

(product n Cor por at parts by welght of an
ant i oxi daptepapé oslysdlyrhanesonfytisitgane Bfe p'iﬂy’méﬂmbn%ﬁﬂ&ﬁlobwned lwas ), 2
parts by weight of stearic acid, 2 parts by weight of zinc white, 1 part by
wei ght of mgldad tfé¢n32$hf§fteb(mf@legﬁat06ta % pravdiadl angdntbe sheet mas vilcaniagd ono

Chem cal t rt t of a vulcanizin asce (product
narre SoxPﬁBPa%‘ Lﬂ?%&ﬁﬁordi%l"\gﬁ?g Prepafg ) ming‘ﬁ'é?'t@aBVeaé" { of a wax
(product gg;ﬁ innoc N, Quchi  Shi nko Chem cal I ndustrial Co., Ltd.), and
1.4 parts {I)\BI ght of sulfur were kneaded by neans of a Labo Plastom |l to
prepare a poI yMe pitedaid odIExahitge B WaTE repeaitigd Sixtcepn theit i redevas nol ded
into a sheet by neans of a 6 inch roll, and the sheet was vul cani zed by
heati ng agolaBorof 8 kg \Amlgmtcé§wcm@rwp&uéeénzstﬁw ohittkagugsnsdeidosheet .
Exanpl e 6 re of Exanple 5 was repeated except that an
aqueous s iYW 8'9%5%? %\&@rght of sucrose was used instead of the aqueous
sol ution @;argg/peby wei ght of sorbitol. Exanmple 7 The procedure of
Exanpl e 5 was repeated except that an aqueous sol ution of 9% by wei ght of

| act ose was us&dei prolceadreobf EN@ AN D WSS Apdaten extePatyt aviaghtood
sorbitol. Exanple 8 The procedure of Exanple 5 was repeated except
that an awemrsowl’/ubvwwgﬂt Poabtpsasiarhused inMeadsbiiasquret selgtead of the

aqueous sol ytion 9% ght of sorbitol. Exanple 9 The procedure of
Exanpl e 5°% §bryé%"é'§f‘ ?%‘i’@gﬁl that an aqueous solution of 9% by weight of
melicito eUsed instead of the aqueous solution of 9% by weight of
sorbitol. rrpl e 10 The procedure of Exanple 5 was repeated except

that an aqueoush&oprakk@iireObf akp e ghls Rfpeaitaf esst wares arsedubdsd ead of
t he agqueous sol ution of 9% by weight of sorbitol.

solution of 9% by weight of maitose was used instead of the aqueous solution

of 9% by weight of sorbitol.

Example 9

The procedure of Example 5 was repeated except that an aqueous
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Exanpl e 11 The procedure of Exanple 5 was repeated except that an
aqueous solution of 9% by wei ght of curdlan was used instead of the agueous
solution of 9% by wei ght of sorbitol. Exanple 12 The procedure of
Exanpl e 5 was repeated except that an aqueous solution of 9% by wei ght of
gl ycogen was used instead of the aqueous solution of 9% by wei ght of
sorbitol. Exanple 13 The procedure of Exanple 5 was repeated except
t hat an aqueous sol ution of 9% by wei ght of nethyl a-D- gl ucopyranoside was
used i nst satlitioh dheé%adyeaesgm obfutrietinitode Fasbyisemti ighiteadf ofs thdiagoeougxanpl e
14 The procedure of Exanple 5 was repeated except that an aqueous
sol ution &PWONRf ARebynreight of s9E8iAl. 13- D- gl ucopyr anosi de was used i nst ead
of the aqﬁgH@g%uti on of 9% by wei ght of sorbitol. Exanple 15 The
procedure 0 anpl e 5 was repeated except that an aqueous sol ution of 9%

by wei ght of nypd pesdddlre WASEMRRSle| HSiLadeMlatbd e REPEAE 59!d4ue8Ds Of 9% by
wei ght of sorbitol. Exanple 16 The procedure of Exanple 5 was
repeat ed emiudiph thats dy agighdus stakhyosn wis a%edyinseadhof die saylebasi nosi t ol
was used instead of the aqueous solution of 9% by wei ght of sorbitol.
Exanpl e 1$0lution of 9% Ry waigitei soebits. Exanpl e 5 was repeated except that an
aqueous s%}(géjh??nﬁ)f 9% by wei ght of glucose was used instead of the aqueous
solution O oeoy wei ght of sorbitol. Exanple 18

The procedure of Example 5 was repeated except that an aqueous
solution of 9% by weight of curdlan was used instead of the aqueous solution
of 9% by weight of sorbitol.

Example 12

The procedure of Example 5 was repeated except that an aqueous
solution of 9% by weight of glycogen was used instead of the aqueous
solution of 9% by weight of sorbitol.

Example 13

The procedure of Example 5 was repeated except that an aqueous
solution of 9% by weight of methyl a-D-glucopyranoside was used instead of
the aqueous solution of 9% by weight of sorbitol.

Example 14

The procedure of Example 5 was repeated except that an aqueous
solution of 9% by weight of n-octyl B-D-glucopyranoside was used instead of
the aqueous solution of 9% by weight of sorbitol.

Example 15

The procedure of Example 5 was repeated except that an aqueous
solution of 9% by weight of myo-inositol was used instead of the aqueous
solution of 9% by weight of sorbitol.

Example 16
The procedure of Example 5 was repeated except that an aqueous

solution of 9% by weight of scyllo-inositol was used instead of the aqueous
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The procedure of Exanple 5 was repeated except that an aqueous sol ution of
9% by wei ght of fructose was used instead of the aqueous sol ution of 9% by
wei ght of sorbitol. CLAIMS 1. A nethod for producing a thernoplastic

pol ymer material, the method conprising the steps of: suppl yi ng
conponent (A) below to a vent type extruder conprising a starting nmateri al
supply opening, a liquid inlet, and a vent via the starting material supply
openi ng of the vent type extruder; suppl yi ng conponent (B) below to
the vent tShetienet YUty weight elesarbé@i d inl et of the vent type extruder;

mel ting anlgai knelad1i7ng conponent (A) and conponent (B) within the vent type
ext ruder: =g Pe degassing a vol atile conponent via the vent and
extruding thr OUgheaprgbé‘dLﬁet&eE%?ﬁ{)@SB'\ﬁa@%;yéﬁiéd NAlRbt hatCOMIusbDs a

t her nopl astic pol ynmer of component (A) and at | east one compound sel ected

f r om conpawhdatiagr ougs Dyokveightrpbglendsd Bes used)instepdlof itbe aqoepws sdliution
conprising a thernoplastic polynmer and an organi c sol vent and/or a nononer
(B) a sol fi °P|bGJfW%9htl%fé§tfb'gHe conpound sel ected from conpound group S

bel ow co und Igr@up S: a conpound group consisting of a conpound

r epr esent aIS”)P he formula CnHn+2(OH)" (wherein n denotes an integer of not
| ess than 4), t9ge 3rsQ0rét SOEBhSE! 8lwheloYeat8d CHEREY Ikt ERTRERBLSI DY
formula (2) below, trehal ose, sucrose, |actose, naltose, nelezitose,

st achyose,sotutioth &g % dyywesighhof fglictoss evasarsddfinsiebdse thé kquydad edutimteri al : a
conpound in which at |east one hydroxy group of a conpound represented by
formul a (Pf 9ebpwaightafisessitadt ed with an al kyl group having 1 to 12 carbon
atons, the conpound represented by fornmula (1) being a conmpound conpri sing
in the nol ecul e one al dehyde or ketone group and nil hydroxy groups
CH2nOm(1) wherein mdenotes an integer of not |less than 3, HO-CGHF H C OH

1( 2)
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wherein p denotes an integer of not less than 2. 2. The nethod according
to daim1l, wherein the position of the vent type extruder liquid inlet for
suppl yi ng conponent (B) is on the downstreamside relative to the position
of the vent type extruder starting material supply opening for supplying
conponent (A), and is in a zone in which the total content of the organic
sol vent and nononer in the thernoplastic polynmer conposition within the
extruder is not nore than 10 parts by weight (provided that the

t her nopl a&t4"¢MSol yner is 100 parts by weight). 3. The nethod according to

Cains 1 qr 2, erein. the position of the vent type extr r Liquid inlet
For suppl i ng' Conponenco( BPiE e IngmitesioRe vine Feetibara s 88T ¢ ne
ther mopl agbhfprieflgyiiestéss bf:0m 120C to 250C, and the tenperature of the

t her mopl asti c pol'ymer material extruded through the die is from150C to

300C. 4. The nmeippbdngecoorpdinegt (A) Balpwotreaofer® tgparexirutior 3pmphieing a
conponent (B) having a conpound group S concentration of 0.01%to 60% by
wei ght i sSRIHPY ireeterig! SHEPVepReniYPpeadiauidideleti andrk yrBUNta He wATENRIL he
arount of QR Syl S BEne Oy gl Jedad O of Lhe thermoplastie
one of Cainms LBiying WBRHBhEnCRTIISN 0 R vESt BPeAIRRESP vRLIHY iQNd
inlet of the vent type extruder;
melting and kneading component (A) and component (B) within the
vent type extruder; and
degassing a volatile component via the vent and extruding through a
die a thermoplastic polymer material comprising a thermoplastic polymer of
component (A) and at least one compound selected from compound group S
of component (B);
(A) a polymer composition comprising a thermoplastic polymer and an organic
solvent and/or a monomer
(B) a solution of at least one compound selected from compound group S
below
compound group S: a compound group consisting of a compound represented
by the formula C,Hn+2(OH), (wherein n denotes an integer of not less than 4),
the alkoxylated material below, a compound represented by formula (2)
below, trehalose, sucrose, lactose, maltose, melezitose, stachyose, curdlan,
glycogen, glucose, and fructose
alkoxylated material: a compound in which at least one hydroxy group of a
compound represented by formula (1) below is alkoxylated with an alkyl group
having 1 to 12 carbon atoms, the compound represented by formula (1) being
a compound comprising in the molecule one aldehyde or ketone group and m-
1 hydroxy groups
CmH2mOm (1)
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wherein m denotes an integer of not less than 3,

HO—~C—H [H—C—OH ] . (2)

wherein p denotes an integer of not less than 2.

2. The method according to Claim 1, wherein the position of the vent type
extruder liquid inlet for supplying component (B) is on the downstream side
relative to the position of the vent type extruder starting material supply
opening for supplying component (A), and is in a zone in which the total
content of the organic solvent and monomer in the thermoplastic polymer
composition within the extruder is not more than 10 parts by weight (provided
that the thermoplastic polymer is 100 parts by weight).

3. The method according to Claims 1 or 2, wherein the position of the
vent type extruder liquid inlet for supplying component (B) is in a zone in
which the temperature of the thermoplastic polymer is from 120°C to 250°C,
and the temperature of the thermoplastic polymer material extruded through
the die is from 150°C to 300°C.

4. The method according to any one of Claims 1 to 3, wherein component
(B) having a compound group S concentration of 0.01% to 60% by weight is
supplied to the vent type extruder in an amount at which the amount of
compound group S per 100 parts by weight of the thermoplastic polymer is
from 0.001 to 5 parts by weight.

5. The method according to any one of Claims 1 to 4, wherein component

(B) is an aqueous solution.
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